JANUARY 1936 


Research 


Registered June 4, 1929 


CONTENTS 


Occupational Diagnoses for Educational Programs M. R. Trabue 
Factors Affecting the Cost of Pupil Transportation 
Roy W. Roberts 
A Comparison of Five Types of Spelling Tests for Diagnostic 
Purposes Arwood S. Northby 
Ability of High School Pupils in Common Fractions 
W. B. Gundlach 
Errors and Questionable Habits of Work in Long Division With 
a One-Figure Divisor F. E. Grossnickle 
Staffs and Salaries in City School Research Divisions 
William G. Carr 
Specifics vs. Generalities for Field Workers 
Editorials Clifford Woody 
Science and Values An Observer 
Reviews 
Research Abstracts and Bibliographies 


Doctors’ Theses Under Way in Education, 1935-1936 — 
Carter V. Good 


THE JOURNAL OF EDUCATIONAL RESEARCH is indexed 
in the Education Index 


Copyright 1936, by Public School Publishing Co. 


PAGE 


327 


Entered as second-class matter at the Post Office at Bloomington, Illinois, under 


the act of March 3, 1879 


No. 4 
live 
bun! 
1 the 
1 of 
hee | 
liog 
and 
f the 
ludes 
» Or 
ret 
1927, 
the 332 
it of 
rical 
ithe 
\ 
thers 347 
nde! 
each 

355 
mia 
369 
At 
sent 372 
nro. 374 
ance 
1d 376 
st 379 
il 
384 
hs 


JOURNAL OF EDUCATIONAL RESEARCH 


EDITORIAL BOARD 
A. 6. BARe. Chairman, Professor of Education, University of Wisconsin, Madison, 


BE. J. ASHBAUGH, Dean, College A, 


tion, Miami University, Ozford, O 
ministration, Supervision, and 
Training. 


HARRY J. BAKER, Director, Psychological 
Olinie, Detroit Public Schools, Detroit, Mich- 
igen. Child Welfare, Guidance, and De- 
velopment. 


LEO J. BRUECKNER, Professor of Educa- 
tion, University of Minnesota, Minneapolis, 
Minnesota. Elementary Education. 

CARTER V. GOOD, Professor of Education, 
University of Oincinnati, Oincinnati, Ohio. 
Teaching, Learning, and Individual Differ- 
ences. 


Educa 
. Ad- 
Teacher 


KAI JENSEN, Assistant Professor of Educa 
tion, University of Wisconsin, Madison, Wie 
consin. Preschool Education. 

CHARLES W. KNUDSEN, Professor of Edw 
cation, George College, Nashville, 
Tennessee. Secondary Education. 


A. K. LOOMIS, Principal, University High 
School, University of Chicago, Ohicago, Ili- 
nois. Ourriculum Oonstruction. 

CLIFFORD WOODY, Director, Bureau of 
Edweational Reference and Research and 
Professor of Education, University of Mich- 
igan, Ann Arbor, Michigan. Measurements, 
Statistics, and Research. 


To save time, manuscripts may be sent directly to 
Ps om of the editorial board as indicated above. 


ASSOCIATE EDITORS 


FRED ©. AYER, Professor of Educational 
Administration, University of Texas, Austin, 
FOWLER D. BROOKS, Head of Departments 
of Education and Psychology, DePauw Uni- 
versity, Greencastle, Indiana 


WILLIAM A. BROWNELL, Professor of Edw- 
cational Peychology, Duke University, Dur- 
ham, North Carolina 


B. R. BUCKINGHAM, Lecturer in Education, 
U niversily, idge, Mas-achu- 


W. W. CHARTERS, Director, Bureau of Bdw 
cational Research and Professor of Bduca- 
tion, Ohio State University, Columbus, Ohio. 

VIRGIL E. DICKSON, Assistant Superin- 
tendent of Schools and Director of Bureau 
of Research and Guidance, Berkeley Publie 
Schools, Berkeley, Oalifornia. 

EDGAR A. DOLL, Director, Department of 
Research, Training School, Vineland, New 
Jersey 

WILLIAM 8. GRAY, Director, Teacher Train- 
ing, University of Ohicago, Chicago, Illinois 

CHARLES EB. GREENE, Assistant Superin 
tendent of Schoola, Denver Publie Schools, 
Denver, Colorado 

M. E. HAGGERTY, Deon, College Educa- 
tion and Professor of Education, University 
of Minnesota, Minneapolis, Minnesota 

v. A. ©. HENMON, Chairman, Department 

Paychology and Professor of Psychology, 
nivereity of Wisconsin, Madison, Wisconsla 

KARL J. HOLZINGER, Professor of Educa- 
tion, University of Chicago, Chicago, Ilinoisa 

ERNEST HORN, Director, Uni Elemen- 
tary School and Professor of Education, 
State University of lowa, Iowa City, lowa. 

EARL HUDELSON, Dean, College of Bduca- 
tion and Professor of Education, West Vir- 
ginia University, Morgantown, West Virginia 

FREDERICK J. KELLY, Chief, Section of 
Oollegee and Professional Schools, Ofice of 


Education, Department of the Interior, 
Washington, D. OC. 

WILLIAM A. McOALL, Professor of Educa 
tion, Teachers College, Columbia University, 
New York Oity 

W. J. OSBURN, State Teachere College, 
Buffalo, N. Y. 

SHELTON PHELPS, President, Winthrop Col- 
lege, Rock Hill, &. O. 

DOUGLAS E. SOATES, Director, Research 
and Statistice, Cincinnati Public Schools, 
Cincinnati, Ohio 

JESSE B. SEARS, Professor of Education, 
Stanford University, Oalifornia 

FRANCIS T. SPAULDING, Associate Profes- 
sor of Education, Harvard University, Cam 
bridge, Massachusetts 

JOHN L. STENQUIST, Director, Bureau of 
Educational Research, Department of Edw 
cation and Lecturer, Johne Hopkins Uni- 
versity, Baltimore, Maryland 

PERCIVAL M. SYMONDS, Associate Pro 
fessor of Education, Teachers College, Co- 
lumbia University, New York Oity 


W. W. THEISEN, Assistant Superintendent of 
8e Milwaukee, Wisconsin 

M. R. TRABUE, Director, Division of Educa 
tion, Consolidated University of North Oaro- 
lina, Chapel Hill, North Carolina. 

W. L. UHL, Dean, School of —-— and 
Professor of Education, University of Wash 
ington, Seattle, Washington 

CARLETON W. WASHBURNE, Superintend- 
ent of Schools, Winnetka Public Schools, 
Winnetka, Illinois 

GUY M. WHIPPLE, Secretary, National 8 
ciety for the Study of Education, Clifton, 

Massachusetts 


ELIZABETH L. WOODS, Supervisor, 
tional Research end Guidance, Los Angeles 
City Schools, Los Angeles, Oaliforaia 

G. A. YOAKAM Professor of Education and 
Director, Courses in Elemen Education, 
University of Pittsburgh, Penn 
eylvania 


THE JOURNAL OF EDUCATIONAL RESEAROH is published at Bloomington, Tinos, 
monthly, except June, July, and August by the Public School hee peg Company. The sub 


scription price is $3.80; $8.50 in Canada or Mexico;-and $3.80 in other 


reign countries. 


Subscriptions and all communications about reprints or othe: business matters should 
be addressed to the PUBLIC SOHOOL PUBLISHING OOMPANY, at Bloomington, L[llinois. 
Address all communications on editorial matters to A. 8S. Barr, LDspartment of Education. 
Madison, Wisconsin. 


University of Wisconsin, 


| 
| 


Frag 


7% 99 FE 


FR & 


89 


is, 
Id 
2, 


\ 


JOURNAL of EDUCATIONAL 


RESEARCH 


olume XXIX JANUARY, 1936 Number 5 


OCCUPATIONAL DIAGNOSES FOR EDUCATIONAL PROGRAMS 


M. R. TRABUE 
Director, Division of Education 
University of North Carolina 


Tue Thirty-fourth Yearbook of the National Society for the Study of 


Edueation marks a significant step forward in the development of educa- 


tional tools and techniques. Every improvement in technical instruments 


cals, however, the presence of important problems which had previ- 


uisiy gone unnoticed. In presenting this discussion of educational diag 


ysis, it seems important to point out that there are some really serious 


ngers confronting us if we adopt these keener educational tools without 


modifying our time-honored educational habits and programs in direc 


ms clearly indicated by facts already known and theories now commonly 


iecepted. 


All of us accept the theory of individual differences, for example. We 


can all demonstrate conclusively the tremendous range of abilities, apti- 


idles, interests, and personal traits possessed by the pupils in any given 


ssroom. There are relatively few schools, however, that are actually 


roviding significantly for those differences in the practical needs of 


ipils made evident by their measured differences in characteristics. We 
tinue to require in the elementary grades a uniform set of subjects to 
studied by all pupils. In some states pupils are actually required to 


“ss a uniform set of objective subject-matter tests in order to be grad- 


ted and admitted to high school. Similar types of uniform programs 
d requirements prevail in high schools and colleges, in spite of our 
versal lip service to theory and research in individual differences. 
Typieal American educational practice attempts consistently to iron 
t and to eliminate individual differences. As soon as objective tests were 
sed for measuring such differences, earnest teachers and supervisors 
ran to prod and annoy those pupils who were ‘‘ below standard”? in their 
t scores. When more precise tests were developed, these same ‘‘ modern 
cators” began to administer programs of ‘‘diagnostic testing and 


edial teaching,”’’ but without changing the uniform character of the 
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required educational program. Those pupils who were ‘‘above stand 
achievement’? in a given subject were either ignored or given ext 
drills and assignments in those other subjects in which they were ‘‘ bel 
standard.’”’ 
An irregular profile of achievement for a given pupil seemed aut 
matically to set off spontaneous efforts by teachers and supervisors to tak 
the child’s attention away from the subjeets in which he could do well 
and to center his efforts on those subjeets in which he could not do well 
l am now very much disturbed lest the improved diagnostie devices «i 
scribed in the Thirty fourth Yearbook may likewise be adopted by thou 
sands of schools as clever devices for increasing the effectiveness of this 
unnatural and perhaps socially undesirable campaign to eliminate ind 
vidual differences and to reduce all pupils to a dead level of colorlessness 
and mediocrity 
Do not misunderstand me! IT am as enthusiastic as anyone about t! 
vreat possibilities for educational progress opened up by the development . 
of these improved instruments and techniques for making individual diag 
noses. But | am vigorously opposed to the prevailing te ndenes to make 
every pupil just like every other pupil, and to make each pupil equal! 
medioere in every subject. Biologists have called our attention to 
great pains taken by nature to produce wide differences in the charact 
isties of individuals; and a few minutes given to the observation of lift \lr 
around us will convinee any intelligent person that the modern high! 
organized world is inte rested in, and is ready to reward, not the 
around jack-of-all-trades,” but the individual who differs from the « 
mon herd. Noone but the school teacher now offers prizes for ** all around 
development’’ in human beings. In pioneer America, the self-contain 
self-sufficient jack-of-all-trades was greatly needed, but the modern wo 
demands and puvs for distinetiveness and for special talents 
Research findings in the psychology of learning are also opposed 
this leveling program of the aeademie pedagogue. It is perfectly nor 
for every child to crave attention to himself as a distinetive and outst 
ing individual. The normal way to gain applause from one’s fellows 
hy the excellence of one’s special contribution to the community life. © 
really learns to do a given task by doing it ‘Sunder his own steam” 
then feeling the satisfaction of having done the task effeetively a) 


having gained thereby the approval of those about him. When a te 
begins to frown upon the unusually excellent performances of her p 


and to remind each one constantly of the points in which he is wea 
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fective, she becomes practically useless as a factor in the learning pro- 
ss. She is strong only when she works in harmony with the law of effect, 
1a forcing the satistactions that follow suecessful achievements. 
The chief arguments advaneed in favor of uniform curricula with uni- 
m levels of achievement have been almost entirely economic in char 


ter: the advantages of mass production and inter-changeable parts. It 


ell s been claimed, however, that it is not possible in the early college vears 
ell or during high school days, or in the elementary grades to determine the 
cle cupational field into which a given student will go later as an adult, and 
Ou that he should therefore not be allowed to become specialized. In the effort 
s to avoid early occupational specialization, we have actually set up a single 

ecupational field—the professional academic field—and have required 
CSS everyone to take training for it. If this uniform training were for some 
itional field into which ninety or ninety-five percent of the pupils ae- 

thi tually go later in life, there might be some justification for setting it up 
ent sa monopolistie program. But only a small percentage (6.7 percent) of 


ag these pupils whe are required to take this uniform preliminary training 
tually remain in the professional field during adult life. 

n holding all boys and girls to a uniform school program leading di 

tly toward academic professional life, we pretend that occupational 

ruidanece is not being given. Nothing is farther from the truth, however. 

\lmost every teacher in our typical academic school holds up before her 

pils, either intentionally or unintentionally, the idea that ordinary 

rv-day jobs are relatively undignified, and that the *‘learned profes 

ns’’ are the only occupations really worthy of attracting ‘‘the best 

ople.”’ When intentional edueational guidance is given to the pupils 

o are ready to enter a high school, teachers usually suggest an academic 

professional course for pupils who have done well, and a manual 

ning or vocational course for pupils who have not done well in the 

ver grades. A large majority of our elementary school pupils will, as 

ilts, actually have to do ordinary routine jobs, and the snobbish atti 

les that are being built up toward such work by the academie minds 

ing in our schools is most unfortunate. 

We should stop claiming that the publie school is not directly con 

ned with the pupil’s future occupation. The two relationships which 

likely to mean most in determining the amount of suecess or failure 

e adult life of each pupil are his relationship to his occupation and 


elationship to his wife and family. Why should the sehool contin 


pretend to be neutral in the matter of occupations, when as a matte) 
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of fact it still demands of everyone a type of training in which success 
ean erown the efforts of only those few who are equipped by nature 


enter a narrow band of professional occupations? 


Our uniform acaden 
programs are not only unfair to the majority of our children, but, to 1 
extent that they ereate artificial social distinctions between those who d 
and those who did not go on through sehool, they are positively injurio IS 
to our social order. 

Let us, by all means, use these improved diagnostic tools discussed it 
the Thirty-fourth Yearbook as practical instruments for learning mor 
about the individual pupils in our classes. Let us study thoroughly 
characteristics of suecessful adult workers in different fields by means of 
similar diagnostic tests. And then let us help these boys and girls to con 
pare their own traits and aptitudes with those that have been found i 
these adult workers, so that they may begin planning their occupation 
lives with reasonable hope of suecess. The beneficial effects upon scho 
work will be obvious. Studying a topie or practicing a skill, becaus 
pupil knows it will be needed all through his adult life, is a far more pron 
ising edueational situation than studying this same topie or practici 
this same skill because the teacher or the uniform currieulum requires 

In this connection IT should like to emphasize the necessity for a dis 
tinet change in social attitudes among our teachers. The problems 0! 
youth eannot be solved by the forees of academic education working alon 
The planning of a life is not a matter of edueational guidance only. A 
human being, whether a youth or an adult, is a single biological organist 
Secially desirable guidance of an individual involves his entire bh 
rather than his mental abilities only. Edueational diagnosis cannot 
safely separated from physical diagnosis, oecupational diagnosis, and et 
tional diagnosis. Edueational guidance cannot wisely be divorced f 
vocational guidance, social guidance, reereational guidanee, and econo! 
guidance. We in the field of edueation must give up our tendencies 
assume a ‘‘holier than thou’? attitude toward other social forees, orga 
tions, and programs. For the sake of the suecess of our children, we } 
organize definitely to coéperate with entertainment and reereationa! 
ganizations, public employment offices, local production industries 
the like. After all, our teachers know only a limited amount, at best, 
the work-a-day life their pupils must be prepared to live outsidk 
classrooms, 

One of the most difficult teacher attitudes to change is that whieh | 


upon oeeupations requiring strong academie abilities as superior in s 


| 
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lignitv and general desirability to those requiring high mechanical skills 
r great physical strength. We who deal in our classrooms with abstract 
symbols and philosophical ideas tend to glorify those jobs that involve our 
own special types of abilities and to look down upon the physical labor, 
ersonal serviee, and semi-skilled factory jobs by which the great majority 
of our public school pupils will certainly have to earn their living. This is 
infair, undemocratic, and anti-social. Unless we change these attitudes, 
teachers are going to use the splendid instruments for educational diag 
nosis deseribed in this yearbook as additional devices for making our 
future citizens feel that life has cheated them. 
Let us plan to use these more accurate measuring instruments as de- 
ices for helping our pupils to understand themselves and their own rich- 
est opportunities in life, rather than as devices for glorify ing still further 
small group of academic professions as the only really worth-while oc 
upations. Let us make the most complete diagnosis possible of eaeh indi- 
idual pupil, and then let us provide for that pupil those appropriate 
types of educational activities which will build upon his interests and his 
trengths rather than plague him about his weaknesses. 
Even if it were possible to de so, it would be highly undesirable and 
nti-social to foree everyone through the same educational mould into the 
same group of occupations. Let us develop the idea that the only social 
stigma attached to a person’s working at any type of necessary occupation 
vould be the fact that he was qualified to make a greater contribution to 
society by working in some entirely different occupation. This does not 
wean that pupils should be classified occupationally onee and for all by 
e schools. That would be impossible. It does mean, however, that by 
e use of the diagnostie tests now available we should determine the spe 
| strengths and weaknesses of our individual pupils, and then give each 
them intelligent assistance in preparing himself to be successful and 
ppy in adult voeational life. In order to do this, we must recognize in 
ur school programs, as well as in our textbooks on education, the reality 
d the vital importance of individual differences in our pupils. Oceupa 
mal diagnosis must be recognized as a fundamental part of any diag- 
sis that is being made as a basis for the planning of an individual’s 


ineational program. 
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rPACTORS AFFECTING THE COST OF PUPIL 
TRANSPORTATION! 
Roy W. ROBERTS 


lniversity of Arkansas 


A study of factors affeeting the cost of pupil transportation in At 
kansas shows that the leneth of the bus route, the number of pupils trans 
ported, the cost (new) of the bus, and the kind of bus drivers, are the most 
important determinants of cost. The data from which these conelusions 
are drawn were secured trom 261 Arkansas districts receiving state ai 
for pupil transportation in 1930-31. The cost of transportation was est 
mated for 355 school-owned and 393 contraet buses operating in these di 
triets, from itemized statements of cost submitted to the State Department 
of Edueation, and from other data seeured from the distriets by corre 
spondence and visitation. The following factors taken from twelve repre 
sentative studies in pupil transportation were selected for analysis: Fa 
tors relating to pupils: Number of pupils transported per vear, numbe! 
of pupils transported per bus per load, number transported per bus per 
day, and number of pupil miles; Factors relating to bus routes: Type ot 
road, leneth of bus route, number of bus routes per bus, number of round 
trips Parl li ina bus mile age pel vear; Fac lors re lating to buse Dan 
operated per year, seating capacity, ownership, make, cost, and age; Fa 
lors relating to bus drivers: Age and voeation; Factors relating to school 
distri is: Topograp! V, area, nit xpense of school, salary oft superil 
tendent purehasing pollen sand vears transportation has been furnishe: 


unit of measurement for comparing pupil trans 


The seleetion of 
portation projeets involves no small amount of difficulty hbeeause of thi 
tenet nev for units of measurement to increase rather than reduce ft 
variability of costs. Evans? has shown that the cost per bus per day is t 
most satisfactory basis for att mpting to standardize cost; and this va 


is used pt imarils in this st uly. Other unit costs, however, sueh as the eos 


ipil mile and pupil per day, are shown for comparat 


per bus mile, }) 
purposes 
An analysis of the factors relating to the pupils shows that the numb 


transported per day has an Important effect on the cost of transportal 


Journal Series, Universitv of Arkansas The data 
st are fro thesis by the writer entitled ‘‘ Estimating the Cost of Pupil 
nin A aas.’’ Corne Universitv Library. Ithaca, New York, 1954 
| s ©. lors Affecting the Cost of School Tra nportatio Cal 


COST O}F 


TRANSPORTATION 


lable 1). The cost per bus per day for contract transportation is less 


smaller loads and more for larger loads than the cost of sehool-owned 
insportation. This is probably due to the faet that the bids for contract 
isportation are based on the number of pupils transported, whereas 
e cost of school-owned transportation is a Summation of operation COSTS, 


infenanee, fixed charges and capital costs such as depreciation and in 


erest. These items of cost do not change in proportion to changes in thi 


mber of pupils transporte d. 


The cost per bus per day is less for dirt roads than for routes having 


me paved or gravel mileage, and inereases with an increase in the total 


TABLE I 


RELATION OF NuMBER OF PUPILS TRANSPORTED Per D Cost « 
PurIL TRANSPO! ION, 748 Bus 1950-31 
set wned trar por ( por 

Number Average Agyreza Number Ave \ ogre 
ed pe rf COs number of numbe 

| i buses per bus ransported buse per | ported 
per day per bus pe l per bu 

per en pe t 
Dollar Pupils D r Pupi 
20 665 } 1.951 
my tie to 792 72 
SS 5 100 64 Ss 
1.48 6.670 71 6.724 
‘ 60 1.76 41 24 7 
7a > 774 7 4 
12 7. OF } 
as 70 
ite mileage for each type of road (Table 11). The cost per bus mile and 


pupil mile are less for the paved and gravel routes than for the dirt 


d deerease with an inerease in mileage. Buses operating over dirt 


ds only travel fewer miles and transport fewer pupils. These data are 


ficult to interpret beeause of the interaction of the mileage and pupil 


ctors. The faet that the cost per pupil mile and yr r bus mile are depend 


on the number of pupils transported and miles trave led, offers some 


planation for the cxtr mely high unit cost in the ‘‘dirt’’ group. It is 


possible from these data to definitely attribute anv change in cost to 


nstruetion of road, and it is clear that if the Tv yp of road has any effect 


cost of transportation, this effeet is small compared to that of pupils 


nsported or miles traveled. 
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The average cost per bus mile and per pupil, decrease as the length o1 


IONAL RE 


the haul for school-owned buses increases ( Table 


on the contrary, show the effect of the contract bids in an imereased cost 
per pupil per day as the length of the bus route increases. The number ot! 
pupils per bus per day increases with the cost of transportation, indicat 
ing the interrelation of the mileage and pupil factors, 

Some buses make a practice of traveling empty to the end of the rout 


farthest from the sehool building and gathering the pupil load on th: 


return trip 


day two loaded and two empty. The cost of transportation is Inereased 


about 55 cents per bus per day for buses making these extra trips (Tabl 


This procedure necessitates four one way trips per bus pe 


1\ rhe cost pel bus mile and per pupil mile show small inereases in bot! 
TABLE Il 
R or RoaAp AND MILEAG oCo oF 
POR on, 355 Buses, 19 
re Average Average Cos insport n 
‘ engtt number 
| pe bu ransported Pe bu Per bus Pe 
i d 4 per bus per da mule pur 
per da t 
Mile Pup Dollars Cents 
! La 135 
5.4 16 1.58 18 i 
to t 
8.4 1.37 
if} 
TABLE III 
R ON OF ONE WAY TO Cost or PUPIL TRANSPORTATION, 
748 Buses, 1930-51 
transportatior Contract transportation 
\ve re Transportation Average Transport 
er b ew t ber ( t number cost 
i Per bus Per ransported Per rs 
t pup per Dus bus i} 
a me per da pe 
da a 
Puy Pupils Cents 
le l is 
j j Ww) v4 
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y, 19.3 COST OF PUPIL TRANSPORTATION 


TABLE IV 
RELATION OF NUMBER OF RouND Trips Per Bus Per Day to Cos’ 
or PuptL TRANSPORTATION, 748 BUSES, 1950-31 


School-owned transportation Contract transportation 
Round trips Average Average Average Average Average Average 
per bus cost cost cos pe ‘ at ~ pe 
per day per bus per bus pupil per bus per bu pup 
per da mile mile per da nile mile 
1 
Number Dollars Cents (‘ents ‘= irs (‘ents Cent 
hye 10 5 1.57 22 6 
2 1.46 23 6 1.26 26 7 
Ca contract and school-owned buses with the tendency for the ratio of in- 
vit rease to be slightly more for school-owned buses. 
u An analysis of the factors relating to the school buses shows that the 


‘ost of transportation per bus per day decreases up to 140 days per year, 


it that the number of days the bus operates in exeess of 140 days per 


TABLE V 
Ri \TION OF SEATING CAPACITY TO NUMBER OF PUI TRANSPORTED AND C 
Oo” TRANSPORTATION, 249 ScHooL-OWNED Buses, 1930-51 


Average number 
transported 


per bus Average Cost of transportatior 
Seating capacit ength 
per bus Per day Largest of bus Per bus Per Per 
mad route pe la pup puy 
per da one wa per d € 
Pupils Pupils Nile D irs Ce s 
9 9 10 66 17 
0 29 10 l 6 
1) 9 2 1.46 0 
60 16 1.44 
TABLE VI 
R ATION ¢ iE Cos Ni or Bus Tro Cost or Purr. Tr ‘ 
| Ris l 
Average numbe 
tr ted 
( new f Number per bus ( ftr | 
bus and body of buses —~ 
Per da I es Per bu Per bu Ve 
vad per da f pupil 
per da ‘ 
Less than 700 » 8 
SOM) S00 is 4 
000 1.09090 a7 14 1.40 7 
100 1.1090 » 1.60 
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vear has little effect on the cost per day. The seating capacity is remote! 
related to the transportation cost (Table V), because of the low ecorrel: 
tion (.01) between seating capacity and cost (new) of the bus. Sinee th: 
charge for depre elation re presents about « ne-third the cost of pupil trans 
portation and is based on the cost (new) of the bus, obviously the capacit) 
of the bus and eost of transportation are not closely related. 

School-owned buses operate at a cost per bus per day of $4.39 as com 
pared to $4.66 for contract. No important relation was found between th: 
make of the bus and the eost of pupil transportation, but a high degre: ol 
relationship was fo ind between the cost (new) of the bus and the cost of 
pupil transportation. The number of pupils transported per bus per da: 
changes from 35 to 56 when the cost of the bus changes from less than S700 
to $1300 or more (Table VI). The changes in the number of pupils trans 
ported are irregular and indicate as a rule that medium priced buses 
transport more pupils per day than the higher priced ones. 

About two thirds of the school buses had been in use two years or less 
in 1980-31. There is a tendency after two vears for the cost of operatior 
to decrease as the age of the bus increases and this same tendeney is noted 
in the salary of the bus driver. The maintenance charge tends to increas 
as the bus advances in age. The.older buses are operated over short: 
routes and this fact may account for the apparent decrease in cost. In an: 
event, the number of buses operating three or more vears is too small t 
justify any definite econelusions relative to the effeet of age of bus on eost 
of transportation. 

There is little relation between the age of the bus driver and the nun 
ber of days operated, number of pupils transported, or number of mil 
the bus travels, but there is some tends nev tor school boards to pa hig! 
silaries to older drive rs ot school owned buses, School bus drivers 
selected from pupils, patrons and teachers. Patron drivers of seho: 
owned buses receive an average salary of $250 per annum, pupils $15; 
and teachers $189 (Table VII There is little difference in the cost of e: 
oil and maintenance for the three kinds of drivers, and the patron drive 
operate over one-way route mileages averaging one mile longer than thos 
of the teacher drivers. 

The data on faetors classified under the school districts offer little « 
dence to indieate that the cost of transportation is materially affected | 


thot 


lopograph of the area. the number of square miles in the distriet 


salary ot the supe rinte ricle nit. the annual eurrent expense ot the school 
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| the vears transportation has been furnished. The tabular data indicate a 
| small saving in eost due to wholesale purchasing of supplies. 
bh The analyses show that five factors—route mileage, pupils transported 
- ner bus per day, eost (new) of the bus, occupation of bus driver, and pur 
ty ase of supplies have a noticeable effect on the cost of pupil transporta- 
TABLE VII 
m ? rlION OF OCCUPATION OF DRIVER TO COST OF OPERATION AND MAINTENANCI 
} OF TRANSPORTATION, 355 SCHOOL-OWNED BUSES, 1930-53] 
U Average cost per bus per ear Aver 
| n of Salar Cia lot 
t drive of bus d Mainte } i 
driver ne w 
(if) Dollars ir D Mile 
50 6 $51 12 
157 20 6 7 i2 
cs 
46 
‘SS m. A statistical analy sis of these factors was made to determine the sig 
1 fieance of the obtained differences in cost per bus per day for the fre 
leney groupings tabulated for each factor... The analysis shows that the 
st fferenees found in all distributions except that of purchase of supplies 
highly significant; and that the differences obtained in the ** purchase 
supplies”’ distribution are due to chance. 


SUMMARY 

The purpose of this study is a determination of the more important 
ctors having a significant effect on the cost of pupil transportation. The 
ost data were secured from 261 Arkansas consolidated districts receiving 
ite aid for pupil transportation in 1930-31. The number of pupils trans 
ported affects the eest of pupil transportation and this effect is mor 
marked in contract than in school-owned buses. The data show little dif 
erenee in cost for different types of roads. An important relation 1s 
und between route mileage one way and eost of transportation, and this 

elationship is more apparent in school-owned than in contract buses. 
The number of days in excess of 140 has little or no effect on the cost 
ver bus per day, but there is a sharp increase in daily cost for buses op- 


ating less than 140 day Ss. School-owned buses are less expensive to op 


sher’s method of analvsis f variance is sed for the statisti ; { 
ts reported in this paper. This method facilitates the is ' 

appropriate test of significance. Snedecor, in his Caleulation and Interpre 

of the Analvsis of Variance and Co-Variance (Collegiate Press, Ames, Iowa, 


as furnished simply explained and efficient methods of computation. 
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erate than contract, and the make, age and seating capacity of the bus, 
bear little or no relation to cost of transportation, but the cost (new) of 
the bus has an important effect on the transportation cost. 

The age and occupation of the bus driver affects the cost of transporta- 
tion through differences in salary paid to operators. Older drivers of 
school-owned buses are paid more than younger ones, and patrons receive 
more than teachers or pupils. Such factors as topography, area, current 
expense of distriet, purchasing of supplies and vears the district has fu 
nished transportation, show no important relation to cost of pupil trans 
portation. 

The most important factors found to have a significant effeet on th 
cost of pupil transportation are the two managerial factors—cost of bus 
and occupation of bus driver—and the two factors over which school au- 
thorities have little control—the length of the bus route and the number 
of pupils transported per bus per day. 


A COMPARISON OF FIVE TYPES OF SPELLING TESTS 
FOR DIAGNOSTIC PURPOSES 
Arwoop S. NORTHBY 


University of WV nnesota 


[ue spelling ability of school children is often determined for diag- 
stie purposes on the basis of one application of either an oral or written 
est. The assumption is that if a pupil can spell a word correctly under 
type of situation, for example in a written list form of test, he ean 
cll the word correctly under all situations. The converse, as applied to 
sspelline a word, is also believed to be true. 

The purpose of this study was to investigate the variability of student 
ormance on five different forms of spelling tests. Varying the test 
rm was assumed as synonymous to varying the conditions under which 
pupil is required to spell a word. If a pupil spells a word correctly 
n asked to do so orally, what assurance is there that he can spell the 
rd equally well under different circumstances, such as in a timed die 
tion test?) What type of a spelling test will vield the most valid results 
diagnostic purposes? This paper will attempt to answer these and 
ted questions. 

Subjects.—The subjects for this study consisted of forty-three pupils 
the sixth A grade, Tuttle School, Minneapolis. 

Nclection of words.—It was decided to select twenty words from Th« 
lowa Spelling Seales by E. J. Ashbaugh.* It has been recommended that 
ests for measurement of spelling achievement should be not less than fifty 
ds in length. The purpose of this study, however, was not to make an 
‘urate measure of spelling ability, but rather to determine consistency 
f spelling under varying types of situations. With this purpose in view 
Iwenty words should be sufficient to meet the needs of this study. The 
venty words were selected with two purposes in mind. One was to in- 
ide words which would easily fit into a short connected story ; the other 
s to include words of varying difficulty, some which practically all 
ild spell correctly and some which only the best could spell. Approxi- 
tely half of the twenty words were of fifty percent difficulty for aver 
sixth graders, one-fourth of greater than fifty percent difficulty, and 
fourth of less than fifty percent difficulty. The words selected and 
\shbaugh, E. J. Iowa Spelling Scales. Bloomington, Illinois: Publie School 
lishing Company, 1922. 
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their degree of difficulty as expressed in the percent of average pupils i: 


the sixth grade spelling them correctly are given below: 


hinety orchestra DY 


¢ 
succeeded (54% occasionally (33% 
similar (54% convenience (25% 
niekel (51% exhibition (23% 
admission DOG schedule (9%) 
carnival HOG arriving (65% 
appearanee (51% various (590 ) 
exeittement (500% humor (78%) 
planned (4507 Saturday (87%) 
finally (44% island (93% 


Nelection and construction of the tests —The purpose of this study as 
already mentioned, was to have the pupils spell the twenty selected words 
inder as many controlled situations as possible. Five types of situations 
or tests were decided upon. These were story form, timed dictation, list 
form, multiple-choice, and oral form. A brief deseription of each type IS 
viven below 

lL. Story form As the title suggests, the twenty words were worke 
into a short storv, which follows: 

All week we had planned to go to the carnival on Saturday. It seemed 
that the dav would never come, but finally it did. Right on schedule t! 
morning about ninely of us succeeded in crowding into the ears that had 
heen provided for our convenience to take us to the island. 

rvone Was in wood humor Upon arriving there we found various 
shows and many a fine erhibition to attract attention. For some of thes 


1e admission price was a nickel, but oecasionally we found some that wer 


Tl ppearance OT ral clowns added ereatly to the ercitem 


No two were 


There was mueh musie, but we liked one orchestra better than 


2. Timed du tation.—The procedure used in constructing this test was 
same as that described in Brueckner and Melby, Diagnostic and Ri 
medial Teaching The completed form of this test consisted of twel 
SCLITCHICES These, as well as the number of letters in each sentence, t! 
time in seconds allotted to each sentenee, and the position ot the seeor 


hand at the moment each sentence was pronounced are: 


Brueekner Leo J.. and Melby, Ernest O Diagnostic and Remedial Teach 
S85 


others 

| 

| 


79, No 


ipils iy 


dy, as 
words 
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id Number Time 
| pentence etter seconds 
60 \ nickel was the admission price. 27 J8 
5 On Saturday we planned a trip 24 25 
The 1s ninety miles wide 27 28 
2 The f Uy began 25 26 
i7 The orchestra played various kinds of musi 
We saw the schedule of arriving trains 32 
The carnival was similar to man thers 
Bad humor was occasionally shown 28 oy 
John succeeded in winning the prize th) | 
2 His appearance caused much laughter ; 7 
i The ercitement was creat 21 22 
24 It was planned for the convenience of the people 10 i] 
Stop 


3. List form.—As in the traditional spelling test, the words were pro 
need by the examiner and the pupils wrote. 


} Vultipl choice. In order To obtain ineorreect spellings which 


i ld not be artifieial, the St lected words were elven toa group ot sixth 


lers In another school. The four most common misspe llings of each 
d were ineluded with the correct spelling to make five possibl choiees 
each word. These were mimeographed and a copy given to each pupil 
th the instructions to underscore the correct spelling ot the twenty 
rds, Tor ¢ xample : 
l. nintey, ninty, ninety, nintee ninthes 
succeeded, suceeded, susseeded, suekseded, suseeded 
) Oral form. The pupils were taken aside individually and asked 
spell the words. The exact spelling was r¢ corded by the examiner. 
Procedure Four of the tests, story form, timed dietation, list form 
I multiple choice, were administered one after the other in the order 
en on the same day, approximately thirty-five minutes being required 
do this. The cral test was given the following day. This order of giving 


e tests was arbitrarily chosen as it appeared to the writer to be the one 
ich would give the least practice effect. The writer administered and 
rreeted the first four tests. He was assisted in giving the oral test hy 
e others. This was done to prevent the testing process from consuming 
much of the time of the elass. In order to make the testing methods 
the six examiners uniform, the following instructions were given: 
Pro ounee euch W ral clearly and have the pupil pronounee the word 
ter vou Be careful that the pupil does not detect the spelling from th 
nted list nor from your facial or tonal expr ssion. As soon as the pupil 


S STM lled the word. write it down exactly the wal he 


RESULTS 


It has been suggested that the validity ofa diagnostic sy lling test be 


sed upon its difficultv. That is, a test on which the pupils made 1 


| 
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is 
thet 
hac 
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greatest number of errors is most valid. This is based upon the assumption 
that if a pupil knows a word he should be able to spell it correetly und 

all cireumstances. When applying this criterion, it appears that the timed 
dictation test is most valid in that it was most diffieult, the mean and mid 
scores being lowest on this test. (Table I.) The mean seore on the timed 
dictation test was 8.32 words correct as compared with 8.51 words on th: 
story form, 10.02 words on the list form, 13.83 words on the multipk 

choice, and 11.18 words on the oral form. 


TABLE I 

M Sco ND Mip-Scores MADE ON THE Five Types or Tests 
Pyvpe of Test Mean Score Mid-Score 
I 8.51 words words 
limed D n 8.32 word 7 words 

I I 10.02 word 10 words 
\M | 13.83 words 14 words 
Oral Fort 11.18 words 10 words 


In order to determine whether the differences between the means ot 
the various tests are significant or not, the probable errors of the diffe 
ences between means for correlated measures were caleulated. These as 
well as the differences between the means and the ratios between the differ 
enees and their probable errors are given in Table IT. 


TABLE ITI 


Dit NCES BETWEEN THE MEANS OF THE Five TESTS TOGETHER WITH TH! 
PROBAB ERROKS OF THE DIFFERENCE BETWEEN MEANS, CORRELATED 
MEASt Ss, AND THE RATIOS BETWEEN THE Two 

M.-M Diff 

For I ed Dict 1087 1.0) 

I Li For 1.50 104 

Oral I 2.66 7.0 

ed ID I 70 1O18 
I ed Diet Or it 
List } IRIN ‘7 

I I Oral Forn 1.16 1862 6.2 

M ple-Ch ‘ Oral Fort 2 65 O77 a 


Whenever the difference between two means is equal to or greater tha 
tour times the probable error of the difference, this difference iS eonsidert il 


to be statistically signifieant. In all exeept one instanee, the difference 
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etween the several means as given in the last column of Table II appear 
he significant as the ratios exceed this standard of 4. In the one excep- 
mn, story form—timed dictation, the difference between the two means 
20, which is only 1.01 times the probable error of the difference between 
e means. 
The pereent of the forty-three pupils spelling each word correctly, 


tabulated aeeording to type of test, is given in Table IIL. The results ob- 
tained by Ashbaugh are given in this table under the column labeled Jowa 


‘ mndard., 


TABLE III 


. 
PERCENT OF PUPILS SPELLING CORRECTLY THE TWENTY WorDS 


lype of Test 


VW ord lowa 
Story Form Dictation List Form M.-Choice Oral Standard 
51% 61% 66°; 
eeded 78 68 SU 06 87 4 
17 68 Su 6S 54 
17 37 97 51 
17 64 17 
rance 16 16 16 16 
el 12 4 4 
ed 71 82 4 06 
64 7 66 
all 10 16 61 ] 
ence 14 2 7 26 l 2 
2 2 ) 71 17 
n 64 21 2 
lule 1” 14 61 ; 
4) os “4 63 
17 2 6S 64 
66 78 7s 
rd 7s 64 7S 87 


It will be noticed that in most instances there is considerable difference 
between the results on the various tests. Some words were found easier to 
ell on one type of test than on others, For example, the percent of 
pupils spelling the word ‘‘ninety’’ correctly was 51 percent on the story 
form, 35 percent on the timed dictation, 61 percent on the list form, 71 
ereent on the multiple-choice, and 66 percent on the oral. Ashbaugh, on 
e other hand, found that 54 percent of his subjects spelled this word 
irreetly on list tests. In the spelling of the twenty words the timed die 


tion test had the lowest percentages in nine instances, the story form in 


and the list form in one. There were three cases in which the timed 


ff 
Diff 
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dictation test and the Story form tied for low pereentage. In one instance 


however, in the spelling of the word ‘‘appearance,’’ the timed dictation 
test had the highest percentage, 19 pereent as compared with 16 percent 
on the others 

As each of the forty-three pupils spelled twenty words, there were 860 
words spelled. This number multiplied by the number of situations, whie 
was five, gave 4.300 spellings. Of these, 2,084 were misspelled. The mis 
spellings are classified in Table LV according to the frequeney of misspell! 


ine and according to the tests on which the errors occurred. 


rABLE LS 
NUMBER rim Worps Were MISSPELLED ONE, Two, Four, AND 
I rim CLASSIFIED ACCORDING TO TYPE OF TEST 


Number of Misspellings Classified 


Frequet Numbe According to Type of Test 

\I I I ed List Multiple Potal 

I For Ch Forn 

17 4 102 

7 13 0 148 

i 9 128 625 

‘ 


(Column one indicates the number of times the same word was mis 
spelled by a pupil on the various tests. Thus 1 means that a word was mis 
spelled but onee on the five tests. As an illustration, pupil A spelled 
humor incorrectly only onee in the five trials. In the entire group, as 
shown in column two, there were 102 cases in which a word was misspelled 
onee in five times; 74 cases in which a word was misspelled two times 1 
five trials; S2 cases in which a word was misspelled three times in five 
trials; 157 eases in whieh a word was misspelled four times in-five trials 
and 192 eases in which a word was misspelled in all trials. Columns three 
to seven in the same table indicate the number of misspellings classified 
according to type of test in whieh they were made. Thus 34 of the 102 
cases In which the word was misspelled only once in the five trials oeeurred 
on the story form of test, 33 on the timed dictation, 17 on the multipl 
choiee, and 12 on the oral form. There were, however, only six instances 
in which the single misspelling in five trials was madé on the list form 
This is but half the number oecurrine in the next ranking test, the ora 


form. In like manner, the number of cases in which a word was misspelle: 


twice on the five different tests occurred most often on the story form am 
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timed dictation tests. That is, out of the 74 instances where a pupil 
isspelled the same word on two of the five tests, making a total of 148 
sspellings, 49 of them occurred on the story form, 49 on the timed dicta- 
m, 17 on the list form, 15 on the multiple-choice, and 20 on the oral form 

i test. In the cases in which a word was misspelled three out of the five 
mes by a pupil the errors occurred 70 times on the story form, 75 on the 
med dietation, 59 on the list form, 16 on the multiple-choice, and 26 on 
e oral form. When mistakes were made on four of the five tests, they 
wcurred 151 times on the story form, 154 on the timed dictation, 156 on 
e list form, 39 on the multiple-choice, and 128 on the oral form. There 
vere 192 instances when a word was misspelled on all five tests. The total 
imber of misspellings oceurring on the various tests were: 496 on the 
story form, 505 on the timed dictation, 480 on the list form, 277 on the 


multiple-choice, and 378 on the oral form. 


CONCLUSION 


1. Considerable difference was observed between the results on thi 
ve tests. Some words were found easier to spell on one form of test than 
n others. In general, the timed dictation and story form of tests appear 

most diffieult and the multiple-choice the easiest. This is in harmony with 
he results found in most studies of tests which show that recall tests are 
more difficult than recognition tests. When the validity of a diagnostic 
spelling test is determined by the difficulty of the test the first two tests 
mentioned above would, of course, be the most valid. 

2. On the basis of the consistency of misspelling, the list form of test 
ppears to be the best for diagnostic purposes. For if a pupil knows a 
ord the chanees are greater on this test than on the other tests that he 
vill spell it correctly, and on the contrary if a pupil does not know the 

spelling of a word the chanees are also greater on this form of test than 
on the others that he will misspell the word. It may be that these results 
were influenced by the fact that the pupils were more accustomed to the 
st form than to the others. Then, too, due to the construction of the test 
here all attention is coneentrated on one word, the list form of test is 
ess Influenced by irrelevant factors than are the others. 

4. It appears evident from the data that the different tests called for 
lifferent abilities. Many of the pupils were able to recognize a word cor 
eetly although they could not spell it. Others, again, were able to write 
he word correctly but not able to spell it orally. The opposite was also 


rue. Therefore, when determining whether a child knows the spelling of 
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a word or not, the situation in which he is to use the word is an important 


factor that must be taken into consideration. 

4. These results should not be considered as complete or final. It may 
he that varying the procedure, that is, giving the tests in a different order, 
repeating the tests, including different forms or situations, will produce 


different results. These variations raise suggestive problems. 


| 
i 
| 
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\RILITY OF HIGH SCHOOL PUPILS IN COMMON FRACTIONS 

may W. B. GUNDLACH 

“der Senior School. Rochester, Minnesota 

der, 

duce lure studies of pupil difficulties in the fundamental operations in 


thmetie made have up to this time largely been confined to the pupils 
he elementary school. The studies have revealed that children have a 
de variety of difficulties and that there ure a variety of causes for these 
ficulties. On the basis of this knowledge attempts have been made to 

evise diagnostie tests which would make possible an analysis of the diffi- 
ties pupils experience in the fundamental operations involved in the 
rious number processes 

Brueckner! has earried the detailed analysis of pupil difficulties into 
« field of common fractions. He devised tests in each of the four funda- 
ntal operations involved in common fractions with each test containing 
types of examples peculiar to each operation. The tests consist of 40 
es of examples in addition, 53 types in subtraction, 45 types in mul- 
lication, and 40 types in division. Kelly? used the Brueckner tests in 

ittempt to determine the relative difficulty of each type of example in 
mmon fractions for children of the sixih grade. 

Information is lacking, however, regarding the difficulties in fractions 
perienced by pupils of the level commonly referred to as the secondary 
ool, ineluding grades seven to twelve. No studies have been reported 
determine the character of the growth curve of ability in the operations 
fractions for the interval between the elementary school and adult life, 
mely, during the secondary school period, 

The purpose of this report is: 

|. To give information coneerning the nature of the eurve of growth 

bility to work types of examples in common fractions for pupils in the 
ides from seven to twelve inclusive. 

2. To determine to what extent the factor of mental capacity affects 

curve of growth in ability ot pupils of the secondary school to work 


es Of examples in the operations of common fractions. 


Brueckner, Leo J. Diagnostic and Remedial Teachina in Arithmetic (Chicago: 

(', Winston Co., 1950), pp. 161-200. 

Kelly, Fred E. ‘‘ The Relative Difficulty of Types of Examples in Common Frac 
Master’s Thesis, Minneapolis, Minnesota, University of Minnesota, 1929, Un 


ished. 
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METHOD 

The Brueckner Diagnostic Tests in Fractions were given 623 Roe 
ester, Minnesota, high sehool pupils distributed through the grades fro 
seven to twelve as indicated by Table TI. 

All the pupils of grades seven, eight, nine, and ten were enrolled, 1 
spectively, in required courses of mathematics, arithmetic, algebra, and 
plane geometry. None of the eleventh grade were enrolled in a course of 
mathematies. Twenty-seven of the twelfth grade pupils were enrolled i: 
a course of advanced algebra; only seven of these appear in the group w 
took the tests in fractions. 

At the time the tests were given there were 268 pupils enrolled in thi 
seventh grade; 245 m the eighth; 274 in the ninth; 228 in the tenth; 249 
in the eleventh; 219 in the twelfth. The rate of elimination of pupils 


very small in these schools, 


TABLE I 


NUMBER OF PUPILS TESTED IN EACH GRADE AND OPERATION 


Oper } Cirades 
Vil Vill IX X Xl 
Mu 1035 102 100 106 10 
ol 0 10 10 


The tests were given in November. The tests in addition, subtract 
multipbeation and division were given on const cutive day s. Absence on t 
part of a few pupils on days during whieh the latter three operations wei 
tested aeeounts for the smaller number of pupils tested in those opel 
tions. One hour was allowed for cach test, but no student required mo 
than forty-five minutes to comple te a test. Rate of work is not consider 
in the findings of this investigation. All seores are based on the number 
correct solutions on each test. 

Six teachers including the writer administered the tests according 
the direetions in the manual aecompanying the tests... The papers we 
scored by the writer, 

The reader is reminded at this point that this investigation deals w 


the abilities of pupils who have completed the study of fractions as p 


Brueckner, Leo J. Manual of Directions, Brueckner Tests in Fractions. Mi 
polis, Minnesota: Educational Tests Bureau. 
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scribed in the curriculum provided by the State Department of Edue; 
tion.* 
FINDINGS 
Charts 1, 2, 5, and 4 give the growth curves in the four operations 
invelved in fractions for pupils from the seventh through the twelft 
grades. These are curves of the mean scores of each grade. Table IT gives 


the mean scores in the operations of fractions of pupils in each grade. 


TABLE II 


THE MEAN Score in Eactt OPERATION FOR EACH GRaADI 


Operation Crades 
Vil Vill IX X XI XII 
Addition 33.2 35.8 5.4 7.8 36.1 7 
Subtractior 4.5 16.4 16.4 15.8 7.4 19.7 
Multis 7 7.8 37.6 10 
2 6 2 4 10.6 


In general it may be said that there appears to be a slight growth fron 
grade VIL to grade XII in ability in addition and subtraction of fractions 
as measured by these tests. It is clear that there is at least no retrogressio! 
in these abilities between grades VIL and XII. With the exception of 
grade X there is a steady growth in ability in multiplication of fractions 
In the division of fractions there appears to be a deerease in ability fron 
vrades VII to XI, but grade XII has a higher seore than any of the othe: 
grades. The general conclusion may be drawn that ability to manipulat: 
fractions at least does not decrease from grade to grade; in fact there is 
definite tendeney of growth of ability in all processes exeept division of 
fractions. As will be shown later, the differences from grade to grade ar 
not to be explained by differences in the mental levels due to eliminatio 
of pupils in the higher grades. Increased maturity may be an explanatio 
of the growth. 

The mean seore taken alone gives no evidence of comparative Val 
ability in performance of the individuals from grade to grade. For thi 
reason the coefficients of variation within each orade are provided 
Table IIL as a measure ot the variations and differences in performar 
of pupils of the various grades. 

To illustrate the signifieance of the differences in the coefficients + 


variation in Table III, we ean compare the results for the 103 pupils 


f culum of the Elementary School (State of Minnesota, Department of Fx 
t on, June, LOLs pp 71 100, 


4 
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29, No 
TABLE IIl 
Educ: COEFFICIENTS OF VARIATION FOR ABILITIES IN FRACTIONS 
Operation Grades 
Vil Vill IX X XI X11 
18.9 11.2 18.7 10.4 14.9 
n 10.¢ 17 16.8 17.2 7.1 0.9 
welft slieals 15.6 10.1 15.3 24.4 22.2 11.8 
l gives n 16.8 16.1 25.5 25.7 33.3 13.2 
an. e seventh grade and the 106 pupils of the eleventh grade on the same test 
multiplication in fractions. If we compare the mean performance of 
two grades, 35.7 for the seventh, and 37.6 for the eleventh, it is clear 
it the score of the average eleventh grade pupil was 1.9 points higher 
XII than the seore of the average seventh grade pupil. If taken alone, this 
: esult suggests a definite superiority in performance of the eleventh grade 
™ ipils: but to aid in the evaluation of this conclusion, a comparison of 
= e variability of each grade should be made. 
(on the basis of standard deviations, the scores of the middle two-thirds 
_— the seventh grade pupils ranged between 35.7 > 5.6, ie. between ap 
~ roximately 30 and 41, and the middle two-thirds of the eleventh grades 
_—s ved between 37.6 = 8.38, i.e. between 29 and 45. 
- To compare the variability of pupils of the seventh grade with those 
tions i! the eleventh grade, Pearson’s method, C.V. ean be used. 
Mean 
a The formula vields a coefficient of variation in multiplieation of 15.6 for 
niet; he seventh and 22.2 for the eleventh grade. Expressed as a ratio, the 
p IS a seventh grade pupils are 55 or 70 percent as variable as those of the 
m leventh grade. 
bes Further comparisons of the coefficients in Table ITT reveal that in addi- 
ssn on the seores in the eighth grade are 59.9 as variable as the scores in the 
an seventh grade; the ninth 98.5 percent as variable; the tenth 54.9 percent 
s variable; the eleventh 79.3 percent as variable; and the twelfth 48.5 
ercent as variable. 


In subtraction the scores in the eighth grade are 89.2 percent as vari 


le as the scores in the seventh grade; the ninth 85.7 pereent; the tenth 


” “7.7 pereent; the eleventh 87.2 percent; and the twelfth 55.6 percent. 

In multiplication the scores in the eighth grade are 64.7 percent as 
de riable as the scores in the seventh grade; the ninth 98 percent; the 
, enth 156.4 percent ; the eleventh 142.3 percent ; the twelfth 75.6 percent. 


Garrett, Henrv E. Statistics in Psucholoagy and Education New York: Lon 
us, Green and Company, 1930), p. 44. 
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In division the scores in the eighth grade are 95.8 pereent as variabl 


as the scores in the seventh grade; the ninth 151.7 percent; the tent 


153.9 pereent: the eleventh 198.2 percent ; and the twelfth 53 pereent 


rHE RELATION BETWEEN MENTAL CAPACITY AND ABILITY TO 
SOLVE TYPES OF EXAMPLES IN FRACTIONS 

In an attempt to determine to what extent the factor of mental ca 
pacity affects the abilities of the high school pupils in their performances 
on the Brueckner Tests in Fractions, the students were grouped on the 
basis of intelligence quotients and the performanee of pupils within th 
groups compared. 

Table LV provides a summary of the distributions of the intelligenc 
quotients of the pupils in each grade. The Terman Tests were used to 
determine the intelligence quotients. The measures of central tendene 
and variability indicate a uniformity in intelligence quotients throughout 


the erades. 


TABLE IV 


SUMMARY I He DISTRIBUTIONS OF THE INTELLIGEN( QUOTIENTS FOR 
OF GRADES SEVEN THROUGH TWELV!I 
Grades 
Vil Vill IX Xx XI 
Meat 108.5 106.1 109.9 
Median O79 5.8 108.0 106.4 10 108.9 
x Dp 7.4 2.0 12.9 10.55 12.7 
P. 8.7 7.1 8 


The pupils of each grade were divided into three groups on the basis 
of their intelligence quotients. The ranges of 1.Q’s of the groups with 
each grade are as follows: Group I, 73-104.9; Group II, range of 1.4) 
105-114.9: Group Ill, range of 1.Q. 115-165. Table provides the in 


formation regarding the total number in each group for each grade. 


TABLE V 


NumBer or ror Eacit Grape Groups IT, IT, Anp III 
Range Grades 
f1.Q Vil IX xX XI 
iroup I 104.9 i4 is 
I! 105-114.9 is 0 28 6 
ip Ul 16 27 22 27 


(BILITY) 


IN COMMON FRACTIONS 


fables VI, VII, VII, and IX give means and coefficients of variation 


scores for each operation in fractions of the three groups in each 


Il 


rhe means in 


TABLE VI 
ADDITION 


Vil Vill 
Mean 44.1 
16.8 16.5 
Mean 33.2 16.6 
1.5 
Mean 33.6 87.7 
5.6 
TABLE VII 
SUBTRACTION 
Vil Vill 
Mean 41.8 13.5 
22.3 
Mean 44.8 17.0 
( \ 20.0 12.8 
Mean 45.9 1 
20.8 
TABLE VIIT 
MULTIPLICATION 
VII 
Mean 36.12 7.2 
( \ 17.3 12.2 
Mean 35.84 9.18 
Cc. ¥ 14.4 7.3 
Mean 35.16 
( 8.2 
TABLE IX 
DIVISION 
VII Vill 
Mean 33.1 3.6 
17.4 16.0 
Mean 33.4 
( \ 18.9 
Mean 34.1 5.6 
( 13.2 7.8 


Grades 


Grades 


IX 


XI XII 
| 7.5 
14.7 2.6 1.4 
36.9 

1.8 10.6 1.9 
17.8 
6.1 11.9 

xX XI XII 
11.0 4.0 0,2 
24.7 23.5 9.6 
19.2 17.0 $9.2 
10.4 13.4 10.9 
50.2 50.8 19.9 
5 9 10.6 
X XI XII 
3 4.9 
16.6 28.5 12.9 
16.4 
23.4 14.2 10 
7.6 1.1 $2.3 
2) 16.0 6.2 

X XI XII 
10.6 0.7 16.8 
15.0 2 16.0 
1.9 6 
14.9 1.4 
4.6 | 
7 .6 10 


Tables VI, VIL. VIET, and IX indieate 


that the growth 


e of each group in each process is of roughly the same character as 


curve of the entire group. However, the curves of the means are at 


Vo 
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IX 
I 34.9 
Tite 16.0 
thre 34.1 
28.3 
This 
37.2 
7.4 
| to 
oul IX 
I 15.1 
18.8 
pil 44.6 
20.5 
p 19.5 
9.3 
36.7 
IS. 1 
pil 37.0 
15.5 
9.9 
SIS 
! 
Grade 
IX 
I 29.9 
4.1 
II 2.2 
25.6 
36.1 
7.9 
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different levels for each group in each process. In general, the mean scores 


of those of greatest capacity appear at the highest level in all processes 
and those of least capacity on the lowest level. 

There is a great variation of scores within each group for each process 
The coefficients of variation indieate that those of greatest capacity ar 


less variable than those of least capacity, with but two exceptions, one iy 


the twelfth grade in addition, the other in subtraction for the same grack 

Hlowever, in both exeeptions the differences in variation are slight. Th: 

vreatest differences in variation appear between Group | and Group II] 

in the eighth grade in subtraction with a coefficient of 22.3 for the forme: 

and 5.1 for the latter group. Expressed as a pereent Group IIL is 


mg OF 22 pereent as variable as Group I. 


SUMMARY 

1. The curves of growth of the ability to solve examples in additio. 
subtraction, and multiplication of fractions indicate that in general tli 
ability in these operations increases with maturity. 

2. The ability in division of fractions in this group tended to decreas 
slightly through the grades of the secondary school until grade 12 w 
reached 

4. There is a great variation in the ability of individuals within ea 
grade for each of the four operations in fractions. The amount of vari: 
tion in addition and subtraction appears to be less, however, than in mu! 
tiplication and division. 

t. The amount of variation in ability in addition and subtraction « 
fractions is less for individuals in grades eight, nine, ten, eleven, ar 
twelve as compared with those of the seventh. In multiplieation and divis 
ion individuals of the twelfth grade are less variable than those of 1 
seventh, while those of the other grades are in general more variable. 
>. The curves of growth in ability in the operations of fractions | 
the three levels of capacity are similar to the curve of the entire gro: 
The curve for the group of greatest capacity is in general on the highe 
level of performance while that of the group of least capacity is In gene! 
on the lowest level. 

6. There is a great variation in the ability in fractions between pup 
within each group representing a different level of capacity. Howev 


the ability of those in a group of greatest capacity is less variable th 


the ability of those in the group of least eapacity. 


29, No 

‘a ERRORS AND QUESTIONABLE HABITS OF WORK IN 

LONG DIVISION WITH A ONE-FIGURE DIVISOR 
State Teachers College, Jersey Citu, N. J. 

tv are 
one in IN a previous study by the writer,’ the relative merits of short and 


ong division for a one-figure divisor were analyzed. The data from the 
The former study showed that the long form of division is superior to the 


ip III short form when the divisor is a one-figure number. Since the long form 


orme! 
Cte to make a detailed study of the types of errors and questionable habits of 


of division was recommended as the type to be taught, it seemed advisable 


work whieh pupils made when they divided in the long-form with a one- 

fivur divisor. Henee, this study deals with the errors and questionable 

vork habits made by students who took the test used in the former stud) 
ready cited. 

A eritical analysis was made of errors from a total of 1211 test papers. 
[hese tests were given in each grade from the fifth to the fifteenth, im- 
elusive. Grades XIII, XIV, and XV represent the grades for three years 

normal school. There were approximately 100 eases for each of the 
eleven grades sampled. 

In order to conserve space for publication, only the errors made by 
pupils from Grades V-VIIT, inclusive, are reported in this study. It was 
assumed that the underlying causes of errors made by students above the 
eighth grade level contributed little to the phenomena which produce the 
errors beeause of the interval elapsing between the initial learning of the 
process and the time the test was taken. Hence, the data presented in the 
following pages are taken from a total of 453 test papers. The number 


of students in each grade is shown in Table I 


TABLE I 
NUMBER OF STUDENTS TESTED IN EACH GRADI 
orn Grapes V-VIII 


0 
Grade Number of 
Cases 
el \ 101 
VI 104 
Vil 14 
Vill 10 
Total tos 
Ve 
h Grossnickle, Foster E, ** An Experiment in Short and Long Division with a One 
cure Divisor,’’ lementary School Journal Mareh, April, 106-506: 


1-00 
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Before a detailed analysis was made of each test paper, a tentative list 
of errors and faulty procedures was made from the studies reported by 
Buswell and John,? Brueckner,® Lazar,* and Burge.” As types of errors 
not listed in these studies were found, the cheek list used in this investiga 
tion was expanded. In the studies cited it was assumed that a pupil should 
divide by a one-figure divisor in the short-division form. Although the 
study by Burge dealt with multiplieation, the technique used in that in 
vestigation was similar in some respects to that employed in this analysis 

The errors and questionable work habits were grouped under seve 
classifications. They were: (1) errors of combinations; (2) errors result 
ing from the use of remainders; (3) errors resulting from zero; (4) errors 
caused by faulty procedure; (5) errors resulting from lapses of attention 

6) errors resulting from bringing down; and (7) faulty or questionabl 
habits of work. In some cases it was difficult to determine the correct 
classification of a ty pe of error 

It would have been possible in certain eases to include a particula: 
error or faulty procedure under two different classifications. The places 
in which this difficulty arose will be pointed out in the following diseus 
sion of the different types of errors. However, no type was catalogued 
more than onee, For those cases in which it was possible to classify al 
error under two different groups, the writer’s judgment was the sole 
criterion for determining the placement of the type of error. The number 
of such cases represents a very small pereent of the total number of errors 
made on the test. 

An error as used in this report is defined as any procedure which r 
sulted in an incorrect quote nt figure. If a student made eight errors i 
multiplication, in completing the thirty different examples on the test, 
cight separate errors were recorded under errors of combinations in mul 
tiplication. A questionable habit of work is defined as any device o1 
eruteh which was used by the student to secure the quotient. No incorrect 
quotient figures were attributed to the use of these devices. In each eas 


Buswell, Guv T., and John, Lenore Diagnostic Studies i lrithmetic, Suppl 
vntary Educational Monographs, No. 30 (Chieago: University of Chieago Press 
180-87 

kner, Le a Diagnostic and Remedial Teach ned frithmetic Philadk 
phin: Jol ( Winston Co., 1930), pp 145-58 

‘Lazar. May. Diagnostic and Remedial Work in Arithmetic Fundamentals (Ni 
York: Bureau of Reference, Research, and Statisties, Board of Edueation, 1928 
py 

* Burge, Lofton V. ‘* Types of Errors and Questionable Habits of Work in M 
tiplication,’’ Elementary School Journal, XXXII (November, 1932), pp. 185-94. 
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list use of different questionable work habits was counted once for each 
hy est paper. Thus, if a student checked each number brought down, that 
OPS -iee was counted but once even though the student checked the num- 
Tay ers in each of the thirty examples on the test. 
uld 
thi ERRORS OF COMBINATIONS 
in The greatest number of errors in each grade sampled was classified as 
SIS error of combination. An incorrect combination could occur in divis 
vel on, multiplieation, or subtraction. The frequency of these errors is shown 
lt Table Uf. 
TABLE I 
- ERRORS OF COMBINATIONS IN GRADES V-VITI 
bli 
Grade 
ect Error Potal for 
v1 VI Vill ill Grades 
n 62 9 233 iM 058 
lai lultiplication 194 196 19 6 
Sul n 106 7 
US I 642 651 2 251 206 
ed 
= Table IT shows that the greatest and the least number of errors in com- 
ile nations was found in division and subtraction, respectively. There were 
aad over three times as many errors In division combinations as in subtraction. 
in lor Grades III-VI, inclusive, Buswell and John® likewise found that the 
vreatest number of errors was made in the division combinations, but they 
x ‘ound more errors in subtraction than in multiplication. Most of the mul 
u tiplieation products which were incorrect constituted the product ot some 
a, ther multiplication fact. Norem and Knight’ found that about 91 percent 
y i multiplication errors were the correct response to some other combina 
"" tion. Furthermore, they found that about 67 percent of the errors were 
et the correet answers to some other closely allied combinations. The percent 
. ve of similar errors was less in this study than that reported by the two 
ithors just cited. This discrepanes in percentages may be due to the 
“8 ferent conditions under which the errors were made. In the study by 


Norem and Knight, the pupil was dealing only with the multiplication 


Op. cit., p. 139. 

Norem, Grant B., and Knight, F. B. ‘‘ The Learning of the O Hundred Mul 
cation Combinations,’’ The Twentu-Ninth Yearbook of the Natu L Society f 
Study of Education (Blocmington, Illinois: Publie School Publishing COR HTT 


p. 568, 


aS JOURNAL OF EDUCATIONAL RESEARCH [ Vol. 29, No 


facts. In this study, the multiplication facts were integrated into a proc 
ess which required estimation of quotient, subtraction, and other abilities 
needed for long division. The results obtained in this investigation ar 


given in Table III. 


TABLE III 
MULTIPLICATION Errors Wuicn Were Correct Propucts To OTHER COMBINATIONS 


Grade 
Des niption ——— — —, Total for 
f Error \ VI Vil Vill All Grade 
Products 152 162 151 78 543 
b) Not products 42 34 i2 i4 132 
Incorrect produ within 
ne fa r of true product 71 SO) 95 10 286 
* Total Frequen: 194 196 193 92 675 


Table IIL shows that for all of the grades reported, 545 out of 675, o1 
80.5 percent of the multiplication errors were the correct produets to othe: 
combinations. Likewise, 132 out of a possible 675, or 19.5 percent of the 
errors were not multiplication products. From the group of 545 errors 
that were the correct response to some other multiplication fact, 286 o1 
92.7 percent were within one factor of the correct product. An incorrect 
product is within one factor of the true product whenever the result is 
divisible by a number which is one more or one less than either factor ot 
the correct combination. Thus, for the combination, 8 & 6 = 48, the prod 
ucts 54 and 42 are derived from the combinations 9 X 6 and 7 X 6, respec 
tively. The first factor of these combinations is one more and one less 
respectively, than 8 of the combination, 8 X 6. In a similar manner fo! 
the same combination fact, other products within one factor of the com 
bination are 56 and 40. The latter two results are obtained from the com 
binations, 8 7 and 8 X 5, respectively. The factors, 7 and 5, are on: 
more and one less, respectively, than the second factor of the combination 
or 6. Thus, the four products 54, 42, 56, and 40 are all within one facto 
of either of the two factors of the combination, 8 X 6. Since fifty percent 
of the incorrect products were within one factor of the true result, it is 
apparent that a faulty response to a basie multiplication fact is closely 


related to the correet combination. 


REMAINDER DIFFICULTIES 


The number of errors resulting from the use of the remainder ranke: 
next | frequency to errors of combinations. If an error occurred fewe! 


than four times, an average of once for each grade reported, it was no! 


* (Sum of items a and 5) 


ice 


y, 19.36 | LONG DIVISION WITH A ONE-FIGURE DIVISOR 359 


iled in the summary table. The errors resulting from the use of the 
inder are shown in Table IV. 


TABLE IV 
ERRORS OCCURRING IN USE OF REMAINDER FOR GRADES V-VITI 


Grade 
Error 
\ VI Vil Vill All ¢ 
ed remainder within example greater than 
i sor 169 0 477 
)ropped final remainder when zero was final 
Fir remainder was two-or-more-figure 
imber 6S 2 
Used re iinder as a new partial dividend 53 57 oy 7 
I remainder was one-figure number 
ju ure na divisor 28 
rit emainder in example but 
rect in quotient 0 
i! remainder reduced in fraction form 
d merator of traction written as re- 
nde 0 8 
partial dividend written as a remainder 4 0 7 y. 
hd t find final remainder 7 2 


lable LV shows that the greatest number of errors from remainders 

s caused by leaving a remainder larger than the divisor. A resulting 
from having a remainder greater than the divisor was Error 7. In 

latter type, the remainder was used as a new partial dividend. 

Krror 5 could have been classified as a zero type. This error resulted 

ma zero type in which zero was final in the quotient only as will be 


n more detail under zero difficulties. In the example of the 


‘ussed 


e, 2)241 , the pupil gave the correct quotient, 120, but the remainder 


| was dropped. It was primarily in examples of the type illustrated in 


ich the remainder was dropped. These data show that the zero difficulty 
sed the pupil to drop the remainder. For that reason this particular 
ve could have been classified as a zero type as well as a remainder diffi 


It. 
itv. 


ZERO DIFFICULTIES 


Zero was the cause of many different types of errors. Lazar* found 
it zero was the cause of many errors in long division. The examples on 
e test used in this study were so constructed that zero occurred in five 
fferent positions in dividend and quotient. Zero was found: (1) final 


the quotient only; (2) final in dividend only; (3) final in both diy 


end and quotient; (4) not final in quotient only; (5) not final in div 


0} . crt., p. 58. 
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idend only. The types of errors which resulted from zero are shown 
Table V. If a zero type of error did not occur at least an average of on 


per grade, that error was not reported in Table V. 


TABLE V 
Errors RESULTING FROM ZERO IN GRADES V-VIIT 
Grade 
Err 
\ VI Vil Vill All ¢ 
Omitted fir zer ju 110 10 
1) Zero final in quotient on final dividend 
rure was written for quotient figure 24 14 * 21 ”) 
tted na! zero in b dividend and 
er 26 0 
6) Oo ed zer nal in ent on is rs ) »4 
7 Extra zeros written in jyuot ent because each 
remainder treated 4 new partial div 
i i 25 0 0 0 
S) After ze t fina 1 quotien t divi- 
dend disregarded and zero written in 
ent 
After zer quote on ad 
i lw under 0 9 
2 Omitted zero in the quotient when final in 
| t I lividend nd quotient, but added 
zer rema nder t 7 
: 2 Zero not fir n quotient or dividend 
‘ re written in quotient 2 
Ze ] er ex Ze in 
xed livice i 0 0 
Ex ple eted zer n 1a 
i 
24 Remainder not carried to next dividend 
when zero was not r n quotient 
n 0 
Zer written for remainder when zero was 
tw juotient figures interct nged when 
zero was final in both dividend and 
ae 0 
Zero and next quotient figures interchanged 
whe zer juotient yn! 0 0 


Table V shows that the greatest number of zero errors occurred wh 


ro was final in the quotient only as in the example 6 2761. This typ 
error occurred in each of the eleven grades sampled. The test contain 
three examples in whieh the zero was final in the quotient only, while mos’ 
of the other zero types oceurred only onee. However, if the total num!» 
of errors caused by omission of final zero in quotient only were divicd 
by three, then the number of errors of this type was more than twice 
frequent as any other zero type. 

Errors 5, 13, 14, and 22, a total of 723, were all eaused by a faul! 
knowledge of zero which was final in the quotient only. The frequene) 
errors caused by this zero type was greater than for any other form 


error except for errors of combinations in the division facts. Sine 


many errors were found in examples containing a final zero in the q 
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t only, teachers should become conscious of the pupil diffieulty which 
ero type causes. 
(he deseription of most of the types of error in Table V is self-explan- 
v. A few eases, however, will be described in greater detail than given 
e table. Error 19 was illustrated in the example 6)7838 . The quo 
was written as 13 + 38. (In the instruction sheet with the test, the 
\ainder was to be written in the form indicated). When the quotient 
s written as 13 and no remainder, then Error 23 was exemplified. 
ror 20 was represented in the example 2)5900 when the pupil wrote 
quotient as 295 + 0. When the quotient was given as 2905 for the 


e example, Error 26 was represented. 


FAULTY PROCEDURES 

In some eases it was difficult to determine if a type of error should be 

dasa faulty procedure or as a lapse in attention. There could not pos- 

he a sharp dividing line which would enable one to make an objec- 

classification for all particular types of errors or habits. According 

writer’s judgment, the errors given in Table VI can best be listed 
iltyv procedures. 

TABLE VI 
ERRORS RESULTING FROM FAULTY PROCEDURES FOR Grapes V-VITI 


Grade 
Error —-——— Total for 
\ VI Vil Vill ill Grades 

ed first quotient figure incorrectly 64 22 
Found only first and second quotient figures 0 
Kegan with a two-figure when a one-figure 

partial dividend was sufficient 6 t st 
Used three-figure partial dividend but 

ropped hundred's figure 22 6S 
Used only units’ figure of two-figure partial 

lividend 23 ( ( 
Duplicated divisor and made it a two-figure 

number 0 0 r 
Multiplied both dividend and divisor by 10 

ithen used a two-figure divisor 0 0 i 

Subtracted larger number from smaller 

mup 
subtracted larger number from smaller 

top down 
Began with second instead of first dividend 

figure 
Kegan with two-figure partial dividend and 

wrote two quotient figures for the first 

stimation 

Pot 304 121 i4 508 


ta 


Table VI shows that the incorrect placement of the first quotient figure 
irred most frequently in Grades V and VI. One of the chief reasons 
writing the quotient above the dividend in long division is to facilitate 


placement of the point in decimals. This necessarily demands that the 
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quotient must be placed properly with respect to the dividend figures 
Since nearly all of the errors in placement were found in Grades V and V1, 
it is reasonable to assume that the correct placement of the first quotient 
figure was not sufficiently stressed when the pupils in those grades learn 
long-division. 

In Error 29 the pupil found only the first and second quotient figures 
of each example. There were 30 examples on the test and there were 0) 
errors of this tvpe. lence, there were three pupils in the fifth grade w 
proceeded in this manner. A plausible explanation may be that the pu; 
was so familiar with a two-figure quotient in division in the long forn 
with a two-figure divisor that he assumed that the quotient should always 
contain only two figures when the long form is used. 

Using total rreque nes of occurrence for a type of error is not alway s 
reliable measure of the importance to be attached to the error. Error 29 
occurred as frequently as Error 28, but there were only three students 
who made the first error while there were many who made the second. It 
was the consisteney of Error 29 which accounted for the large frequen: 
Hence, to have a perfectly valid measure of a type of error, both its { 
quenes its econsiste ney need to be considered. In this study only tr 
quenev is treated. 

Errors 31 and 82 resulted from having a remainder greater than 1 
divisor. In the illustration given, the remainder 3 is greater than 

divisor. The pupil brought down the next figure and had a p 


lot) tial dividend of 37. At this point the tens’ figure was drop) 


2) 5700 as far as usage in estimation was concerned and then the « 
= ample was completed as shown. In the next estimation 

z hundreds’ figure was dropped. If the remainder is great 

he than the divisor, the remainder must be treated as a new ): 

- tial dividend or the pupil becomes hopelessly entangled in dit 

0) eulties. In order to overcome difficulties as illustrated, 1 


pupil should be taught to compare each remainder with 
divisor, 

In Error 35, the pupil subtracted a larger number from a smaller 
in the example 42-48. In this case the thought process was, ‘‘ Eight fr 
twelve are four.’’ An error of this type may have been eaused by a lay 
of attention. hence. the 29 eases listed for this error could have been class 
fied in Table VII. However, if a pupil subtracted downward as in En 
36, the error was distinetly a faulty procedure. For the same examp! 
subtracting downward, the thought process was, ‘‘Two from eight 


Six. 
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vures 
LAPSES OF ATTENTION 
Sian Lapses in attention constituted the fifth classification of errors in long- 
. sion when the divisor was a one-figure number. In this type of error 
arnt 
was evident that the pupil knew the correct value or procedure but a 
_ se in attention caused him to write the incorrect number or to follow 
© 
wrong procedure. 
eW TABLE VII 
pul ERRORS RESULTING FROM LAPSES OF ATTENTION FOR GRADES V-VIIT 
to) Grade 
Error - rotal for 
lwavs \ vI Vil Vill li Grades 
ed correct multiplication product but 
wrote incorrect quotient figure 33 34 s y 4 28 
Wrote extra quotient figure or figures 57 7 12 106 
avs sed product too small not detected in sub- 
Of raction 20 <6 
or Vrote wrong factor of product for quotient 
4 figure 13 7 4 6 10 
dents ', Did not complete the example 13 9 10 7 9 
1 i Forgot to multiply quotient figure by divisor 13 l 0 27 
Forgot had borrowed in subtraction 5 2 14 
Used last quotient figure for next divisor I 2 7 i 14 
Misread own figures 2 l 10 
P is Forgot to write quotient figure although 
Ss { ised correct product 8 0 2 0 10 
\Tota 165 131 112 68 176 
" lhe most errors classified as lapses resulted when the pupil used the 
" rreet multiplieation product but wrote the incorrect quotient figure. If 
LD e partial dividend were 51 and the divisor 6, the pupil used 48 as the 
yore roduet but he may have written 9 or some other incorrect number as a 
Oe 4 tient figure. It is impossible to determine conclusively that the pupil 
‘ rote 9 for the quotient figure because of a temporary lapse in attention. 
nate \n error of this type may have resulted from the pupil’s faulty know] 


of the multiplication facts. However, evidence, presented in another 
dif study® shows that the error resulted from a lapse in attention 

' Error 41 occurred in subtraction of a partial product from a partial 
‘ vidend. If the partial dividend were 47 and the partial product 35, the 
pil subtraeted 5 from 7 and did not check on the figures in the tens’ 


ces, If the work is aceurate when the divisor is a one-figure number, 


; lv the units’ figures in the partial dividend and the partial product 
lay ed to be subtracted. However, the pupil should be taught to cheek his 
at ork by subtracting the tens’ figures of the partial dividend and product 
or see that the remainder for these figures is zero. 

Ny) Grossnickle, Foster E. ‘‘ Reliability of Diagnosis of Certain Types of Errors in 
4% ng Division with a One-Figure Divisor,’’ Journal of Experimental Education, TV 


tember, 1985 Pp. 7 1G, 
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When the wrong factor of a multiplication product is written for t! 
quotient figure, as in Error 42, a faulty temporary association is forme: 
If the divisor were 6 and the partial dividend 31, the pupil may hay 
written 6 for the quotient and 30 as a partial product. In this ease t 
wrong factor of the product was written. Most of the errors of this ty; 
occurred in the first estimation of an example. 


BRINGING DOWN 

The test used as the basis of this study contained 30 examples. For 20 
of these examples the quotient contained three figures each and for th 
remaining 10 examples, the quotient contained four figures each. Thy 
dividend for each « xample contained either four or five figures. Conside: 
ing the size of the numbers encountered, the writer was surprised to find 
the relatively few errors which resulted from faulty procedures in bring 
ing down. The resulting types of errors from bringing down are show 
in Table VIII. 

TABLE VIII 


RRORS RESULTING FROM BRINGING DOWN For Grapes V-VIII 
Grade 
\ Vu Vill all 
19) F dividend e not brought down 7s 20 27 : 
0) Sa number brought down twice 13 23 2 7 i 
51 Figure in dividend other than final figure 
not brought down 19 19 ‘ 2 14 
52) Figure not in dividend brought down { i 5 i 16 
53) Did not bring down dividend figure but 
ny te ¥ for quotient hgure 10 4 2 0 
4 Brought down two figures at once 7 2 2 0 11 
5) Figure in quotient brought down 0 3 
a Did not bring down zero not final in divi 
dend 2 1 1 7 
7 } wht down without subtracting for re 
nder 3 l l t 
l 136 87 
Table VILL shows that most errors classified under bringing 
down resulted from failure to bring down the final divide: 
) 
a te I+ figure. An error of this type may have been caused by a laps 
= of attention. Error 53 was the result of some other faulty pr 
1s cedure in the division operation within a given example. T! 
1) pupil made an incorrect estimation in the first quotient figu 
18 in the example on the left. Then he brought down the next fi 
> ure of the dividend. From that point the partial dividend w 
1s so large that he wrote 9 for a quotient figure for three consec 


tive estimations without bringing down a dividend figure. 
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or t! QUESTIONABLE HABITS OF WORK 
rm As previously stated, a questionable habit of work does not result in an 
hay orreet answer to the example. The habit may result from not follow- 
se I » the instructions ealled for on the test or from the use of a crutch or 
3 ty] viee. The first of these questionable habits of work is illustrated when 
e pupil wrote the remainder in the fraction form rather than as a re- 
ainder as directed in the instruction sheet. A crutch is illustrated by 
ecking off each number as it is brought down. The different questionable 
or 2 bits of work and their frequencies are shown in Table LX. 
t { 
TABLE IX 
The 
d QUESTIONABLE HABITS OF WORK FOR GRADES V-VIII 
. Grade Total for Percent 
nt Habit aii ol 
\ VI VII VIII. Grades Pupils 
hecked numbers brought down 16 23 31 26 on 21.2 
how) Final remainder not written in quotient 23 15S 18 10 66 14.6 
Used visual aids in subtraction 10 17 7 ; 3s 8.4 
When remainder in subtraction was zero 
zero written before next partial dividend l 7 7 3 27 6.( 
skipped an example on the test 12 2 6 5 25 ") 
} o short form of division 6 ) i 23 ) 
ke« ff numbers when necessary to 
rrow in subtraction 5 6 5 l 17 3.¢ 
When no final remainder, zero written as 
re under 9 6 0 0 1S 4 
Used combination of short and long division 10 0 0 0 10 2 
Remainder written as a fraction 3 l l ] 6 l 
by When final remainder written as fraction, 
} fraction not reduced in lowest terms 4 l 0 0 1 0.9 
Wrote zero before first quotient figure l 2 0 l t 0.¥ 
‘4 Quotient figure zero, multiplied divisor by 
16 juotient and then subtracted 0 3 | 0 { 0.4 
106 su SO 55 835 74.0 
il * Frequency in Total Column is divided by 453, the number of different pupils used in Grades V-VIII 
’ lable LX shows that the most widely used questionable work habit con- 
. sisted of cheeking each number in the dividend when the number was 
brought down to form a partial dividend. In Grade V, there was a dis- 
tinet advantage which accrued from checking the figures brought down. 
‘or the papers which were checked in this trait in Grade V, the average 
number of errors classified under bringing down was 0.125; for those 
ips 


pers which were not checked in this trait, the average number of errors 
this classification per test paper was 1.580. For the remaining grades, 
ere was very little difference in the average number of errors classified 
s bringing down between those papers in which the figures brought down 
ere and were not cheeked. The average number of bringing down errors 
Grades VI-XV, inclusive, for the papers in which the figures brought 
wn were and were not checked was 0.502 and 0.561, respectively. Since 
e distinet gain to be derived from the use of the crutch of checking the 


pro 
W 
4 
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figure brought down was pronounced in the first grade sampled in long 
division in this study, this device may be an excellent procedure to be use: 
in beginning of long-division. 

Habit 3 was deseribed as the use of visual aids in subtraction. In th 


illustration, when 1 was written before 2, Habit 3 was represented. 
} If the 4 of the dividend were crossed off and 3 written in 


%) 42 stead, Habit 7 was represented. 


ANALYSIS OF TABLES OF ERRORS 
A study of Tables II-VITI will show that the frequeney of each typx 
of error was not constant throughout all of the four grades reported. A 
summary table of the percentage of each of the six classifications of error 


for each erade Is iti Table 


rABLE X 
PERCENT OF ERROR FOR EACH CLASSIFICATION FOR Grapes V-VITT 
(jrade 
( Tota 
\ Vil Vill ill Grad 
( at 13.6 17.0 38.58 
cle 3 25.8 26.2 21.9 23.8 
Z s i2.2 13.6 Is.f 13.5 
I jure 7.6 6.8 ’ 
\ 10.6 g 9 
| Dow 1 1.1 


Table X shows the percentage of errors due to combinations was smal! 
est in Grade V. On the whole, the higher the grade level of a pupil, th 
vreater the percentage of errors which resulted from W rong combinations 
This condition existed through all of the grades sampled from Grades 
V-XV. For Grade XV, errors of combinations constituted 65 pereent of 
the total number of errors made. On the other hand, there was a tendene 
for the percentage of errors due to faulty proceedures to decrease as the 
grade level inereased. For Grade XV, only 2 pereent of errors were class 
fied as faulty procedures 

The type of error which remained somewhat constant throughout th 
grades sampled was due to the use of zero. Table X shows that for Grades 
V-VIIL, the percentage of errors due to zero was 13.5; for Grades V-XV 
the percentage of errors due to zero was 13.3. It is quite probable that th: 
pupil never learned the correct proceedure to follow when dealing wit 


eros at the time division was taught and throughout his grade progress 


he continued to practice the faulty use of zero that he first learned. 
lables I1-LX, inelusive, (not ineluding Table IIT) show that on t! 


whole there was a diminution of the number of errors and habits as prog 
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long ss was made through the grades. These tables do not show the number 
used different errors or questionable habits per pupil in each grade. Table 
\ shows the frequency of the number of different errors or habits on each 
a thi st paper for each grade. 
; TABLE XI 


FREQUENCY OF DIFFERENT ERRORS AND HABITS ON EACH Test Papet 
FoR GRADES V-VIII 


(jrade rot 
Numbe 
fal \ VI Vil VIil Puy 
10 2 20 
7 ; 7 | 4. 
rror 7 6 16 17 it 
10 
7 26 
i] 7 - 
6 2 l 
2 24 
i 17 
2 2 10 
6 
i 
0 
all ; 0 
0 
t! 0 0 
| 104 14 103 
> -- 
\lediar 8.5 t.4 


Table XI shows that the greatest number of different types of errors 


z nd questionable habits for each test paper was made in Grade V, the first 
R srade sampled. On the other hand, the smallest number of different types 
, f errors and habits was made in the most advanced grade tested. The 
thi edian number of errors and habits for Grade XV was 1.9. On the whole, 
des e number of different errors and questionable habits per person declined 
a s the grade level increased. The greatest amount of reduction between 
he hy two suecessive grades occurred between Grades VI and VIT. Grades 
if \ and VI each contained more than twice as many different types of errors 

_ d habits per pupil than for any of the eight grades above the level of 
seventh. Buswell and John’? found that the median number of errors 
‘) er pupil in division for Grades V and VI were 7.1 and 7.0, respectively. 
a ese authors made their diagnosis from results obtained from tests which 


Op. cit., p. 125. 


r of 


368 JOURNAL OF EDUCATIONAL RESEARCH [ Vol. 29, Ne 


contained divisors of both one-and-two-figure numbers. In this study on}: 


one-figure divisors were used. 


SUMMARY 

This investigation dealt with the types of errors and questionab| 
habits of work which pupils in Grades V-XV, inclusive, made when the) 
divided in the long form of division with a one-figure divisor. In order t 
save space in reporting the findings, the results were taken from pupils | 
Grades V-VIII, inclusive. There was a total of 57 different errors and 13 
questionable habits of work which occurred at least an average of once pe 
grade. These errors were classified under six different groups and 
seventh greup was made for questionable habits of work. According t 


frequeney of errors, the classifications for errors and habits of work wer 


1) errors of combinations; (2) errors resulting from the use of remair 
ders 3) errors resulting from the use of zero; (4) errors resulting fron 
faulty procedures; (5) errors resulting from lapses of attention; (6 


errors in bringing down; and (7) questionable habits of work. The fr 
queney of occurrence of each error was found on each test paper, but eae 
questionable habit of work was counted one per test paper regardless « 
how often the habit oecurred on that paper. 

Although there were 57 distinet different types of errors made by t 
students tested, many of these errors were very infrequent. Errors 0! 
combinations in division, multiplication, and subtraction, omission of fin: 

ero in quotient only, using a remainder greater than the divisor, an 
dropping the remainder when zero was final in the quotient only, const 
tuted 59.4 yo reent of the total frequencies of errors noted in this study 
Tl is, if a teacher is able to vive special consideration to the six t\ pes ( 
errors enumerated, provision has been made for almost 60 percent of t! 
total number of errors which will impede pupil progress in long divisi: 
with a one-figure divisor. 

As a general rule, the higher the grade level of a pupil, the number « 
different types of errors made was fewer. In the lower grade levels, fault 
procedures were more freque nt than in the higher erades. 

The percentage of zero types of errors was somewhat constant throug 
out all grade levels. This constaney of error may have resulted from la: 
of knowledge concerning the procedure or treatment of zero types. TI 
greatest number of zero-type-errors resulted in examples in which ze 
was final in the quotient only. The number of errors which resulted fro: 
zero final in quotient only ranked next In frequency to the number 
errors resulting from combinations in division. The latter type was mo 


frequent than any other. 
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STAFFS AND SALARIES IN CITY SCHOOL RESEARCH 
DIVISIONS 


WILLIAM G. CARR 


Director Research Division, National Education Association 

THe seventh biennial survey of salaries paid city school employees 
ondueted by the Research Division of the National Education Association 
s just been completed.’ This year the number of cities reporting was 
1.989. Nearly three-fifths of all cities in the country, and practically every 
ne of the Nation’s larger cities are included. The complete reports of the 
study cover all types of employees. This article deals especially with the 
laries paid research workers. This includes employees reported as diree- 


tors, assistant directors, supervisors, or assistant supervisors of research, 


> tests and measurements. 
98 Trends since 1930-31—It is well known that all school salaries have 
= suffered reductions during the economie depression. Table I shows this 
4g rend in terms of the median salaries for directors and assistant directors 
= research in city school systems as revealed by the biennial surveys for 
3 e school years 1930-31, 1932-33, 1934-35. 
. In reviewing these figures it should be remembered that probably the 
owest point reached by salaries is not shown. Nationwide estimates as 
= ‘compiled from state departments of education indicate that it was in 
1953-34 that the average salary levels in the teaching profession r¢ ached 
“ eir lowest point. Thus, for example, although research directors in the 
oe rger cities suffered an average reduction of 22.1 pereent in salary be- 
: een 1931 and 1935, it is likely that the average reduction between 1951 


nd 1954 was even greater. 
These figures should also be eonsidered in connection with suitabl 


asures of the eost of living. Although no index numbers of the cost of 


ing are perfeetly adapted to the teaching group, the following trends 


indicated by recent reports of the National Industrial Conference: 


Index 
Date of living 
July 1929 100.0 
February 1930 
Februar 1931 8086 
February 1932 80.1 
Februar 4335 72 
February 1034 
February 1935 R24 
The full reports of these surveys are available in various Research Bulletins and 
Speowal Salary Tabulations. Students of salary prol lems are 1 to write the 


ch Division for further details. 


Jo 
nity | 
ib] 
hey 
Ls 
pel 
La 
| 
Board: 


JOURN 


ABLE 


il 


UREMEN 


M 


OF 


= 
= & 
A. 


groups 


opulation 


| =| 
| 
| 
} = 


1935-35 


1951 


1931 


{TION 


iM) 


$2,9 


= 
~ 


$3 000 


wer 100,000 


I 
il 


iL 


SO) 


1 000 


10.000 to 100 000 


6.0 


OO) 


10 


RESI 


o 10.000 


5 000 


| ol. No 


| m 
2% 
- 
I 
= 
N 
| 
ne 
Si t- 
= 
| -| 
< 
= 
: } 
~ 3 
t 
I. 
= 


19.36] SALARIES IN SCHOOL RESEARCH DIVISIONS 371 


Salaries and city size —Table I also brings out the usual tendency for 
iries to increase with the size of the city. There is one exception to this 
neral rule, namely, that the few cities below 10,000 in population which 
‘lov research directors pay salaries which are higher on the average 
n those paid by cities with populations between 10,000 and 30,000. The 
vures also indicate a definite tendency for the research workers in the 
ver cities where salaries are higher to receive the most severe propor- 
ate salary reductions. Again, however, an exception must be noted in 
e ease of the research workers in the cities of Group IV. However, no 
ups and very few individuals within the teaching profession have es- 
ed salary reductions. There is already a slight tendency toward res- 
ration. It remains to be seen, however, whether present trends toward 
mie recov Try and higher living costs will be paralleled by salary in 
eases or whether school « mployees will be left stranded at the low levels 
oreed by the depression. 

Vumber of research workers.—The extent to whieh the depression has 
luced the number of employees in city school research bureaus may be 
ved by the figures from twelve of the larger cities (all over 500,000 in 
ypulation) whieh re ported the number of such employees in 1931, 1955 
d 1935. These twelve cities together reported in 1931, 54 directors and 
ssistant directors of research, tests and measurements. The comparable 
reported for 1933 was 49 and for the current school year 40. In 


er words, the number of research workers in these cits school systems, 
s deereased by approximately 26 percent. It should be remembered, 
wever, that the number of emplovees may not be used as ; comple te 
isure of the amount of research service rendered because the assign 
ents of duties to the various types of positions vary from time to time 
en within the same city. When research workers are assigned heavy 
dministrative and teaching responsibilities, as has tended to be the case 
iring the last few vears, the research service has actually been curtailed 
en though the number of employees holding the title research worker 


ight remain unehanged. 


No 


EDITORIALS 


SPECIFICS VS. GENERALITIES FOR FIELD WORKERS 

THe need for research in this period of social and educational cor 
fusion is very great. Unless significant facts portraying accurately t 
general status of social, political, industrial, and educational conditions 
and pointing the most desirable directions for development are mac 
available, the changes and innovations made are apt to be the outgrowt 
of personal whims, fancies, and prejudices, Therefore, it seems patent to 
suggest that directors of research and those who are especially qualified 
for engaging in such activities should exert utmost effort to stimulate the 
collection and interpretation of pertinent data. This stimulation should 
not be confined to lengthy expositions on the needs, virtues, and values 
of engaging in the activities of research, but should include many types 
of suggestions to facilitate participation in such work. One type of sug 
gestion is a list of simple, clear-cut and well defined problems and a state 
ment of the kinds of data needed to throw light on the solution of the 
problems. The definition and statement of the significant problem may 
well be the outgrowth of the specialist’s analysis of the situation at hand. 
It is almost axiomatie that a clearly defined statement of a problem repre 
sents half of its solution. 

It naturally follows that the specialist in educational research, if he 
will list only the most vital issues pertinent to the solution of a vexing 
problem, will stimulate wide and active participation in the intensive 
study of those issues. Such a list will be weleomed not only by those less 


informed in the techniques of research, but also by other specialists in 


researeh, One has me rely to refer to the interest of the readers of the 


Journal in the list of proposed topies for master’s theses and doector’s dis 


sertations for each academic year as annually published in the January 
issue for evidence of the value of presentation of such lists as advoeated. 
It is ventured that one of the distinet contributions made by Hubbard in 
his most valuable article, ‘‘Today’s Youth Problems,’’ in the January, 
1936. issue of The Journal of the National Education Association is the 
list of timely, concrete and intriguing problems for investigation. It is 
predicted that, as the result of the publication of this list, agencies in 
many communities who would have remained inactive will be stimulated 
to undertake one or more of the investigations. 
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While the publication of lists of problems suitable for investigation 
be helpful, the writer wishes to go even farther and to suggest the 
ication of suggested methods and techniques for collecting and in- 
preting the data needed in the solution of the listed problems. Hub- 
in the article mentioned, does not offer specifie methods and tech 

ies but he does indicate a list of well selected references which portray 
methods and techniques employed by other investigators. References 

e these will be, no doubt, a great boon io those desiring to undertake 
me of the proposed investigations, but the inclusion of suggested inquiry 
rms, interview blanks, and of statements of the sourees of available data 
d of the methods of treating them would have been even more helpful. 
\lany schoolmen recognize the importance of studying the unemployed 


ith in their respective communities or of making a follow-up of the 


duates and the non-graduates attending the junior and senior high 
ools in their communities, but they do not have a very clear conception 
methods and techniques which should be employed in such investi- 

ons. Mention of a few definite suggestions of procedure would be a 
reat incentive for undertaking the investigations and would guarante 


re adequate procedures. 


wo objections may be urged against the practice of exhibiting a list 
problems with definite suggestions for their solution, Some will protest 
the grounds that sensing, analyzing and defining the problem consti 
tutes one of the most vital parts of the training of the research workers ; 
ers, that the existence of ready-to-be-administered Inquiry and inter 
w torms or outlined techniques will encourage the mediocre graduate 
students in our institutions of higher learning and the relatively un 
ned research worker to stampede the field of educational research. 
In general, the writer recognizes the foree of both of these suggestions 
Ilowever, he contends that m the present emergency the primary objective 
th whieh the edueational publie should he concerned is not training in 
deve lopment of instruments with which to do research or even in the 
training of the research worker, but in the collection of large masses ot 
data, gathered in the most scientific ways possible, to aid in the solution 
pressing educational problems 
It the worthy ends justify the means, and the writer believes thes do, 
the specialists in research use the columns of this and other appro 
riate journals for setting forth lists of clearly defined problems with 
mositive suggestions of the technique s to be « mploved in their solution. 


CLIFFORD Woop, 
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SCLENCE AND VALUES 

Phis title taken by the retiring president of the American Associatio 
for the Advancement of Science, Edward L. Thorndike, for his addres 
at the St. Louis meeting, is important for workers in all sciences. 

The question raised is whether the methods of science, by which may 
determines what is, and predicts what will be under the same conditions 
have validity in determining what values should be or must be accepter 
as the purposes or ends for human conduct. 

Man has organized eivilizing processes in himself and in his enviror 
ment by his abi ity to look ahead; to make and use tools for partieul: 
constructions; to direct physical forees to his service; and to establis 
social order. Sueh things exist for a time but they do not repeat then 
selves nec ssarily or by predictable laws of natural mechanies. They al 
said to be artificial constructions. They have human values but are not 
brought into existence by the laws of physieal nature and are realities 1 
mei only as they serve him, and are evidence of his abilities. 

A similar situation appears with referenee to the conduct of man, an: 
1 s is the tople SO ably pre sented by Doctor Thorndike from his wid 
SI uly and detailed experience the field of psvchology as the basis of 


matured judgment. His address at St. Louis should be made available fo 


he use of publicists as well as of all thinkers in every field of human «i 
Ve lopme nt. No report can. in justice to its Importance, do more than t 
urge its careful study as printed in Science for January 3, 1956 

It is the purpose of the followine discussion to present an application 
of the method of science to a pressing problem in edueation 

Lee pting the predieation that man, including the scientist. is. in all 
is powers and purposes an integral irt of nature. the stion arises 
as to the elassifieation of the activities of civilized man in his uses of lift 
as an energy of nature. The biology of the organism of man, although he 
is classified as Ilomo sapiens the wis family is coneerned mainly wit! 
the individual. The edueation of man, sé lf directed and ordered To secure 

soelal ind eivie organization of persona lities, predicates a distinet undet 

Stil ding and redirection of nature’s ene other than that of biologiea! 
metabolism 

The field for this study of human life is that of civilization as it un 
folds through the edueation of man himself and through his uses of the 
forees of physieal nature for the ends of social organization. In this field 
education is one of the primary facts. As self education it is the thing 


which reeurs in the life of personalities and of social organizations. It 
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is as the thing upon which depends continued success in the use of 

ire’s socializing energy. The study of man cannot be separated from 

energy for social organization characteristic of him as a personality 
| edueation names the fundamental activity of that energy. As John 
vey defines it, education *‘is a process of continuous reconstruction of 
perience, with the purpose of widening and deepening social content, 
ile at the same time the individual gains control of the method in- 
ived.”’ Edueational research is directly concerned with the individual's 
itrol of the method of deepening the social content in this process 

The first work of edueational research, as we know, has been concerned 

th determining a comparative rating of the intelligence abilities of dif- 
rent individuals and of the abilities at successive mental ages during the 
eriod of growth. It is on the basis of such mental development that a 
second and further research may help to determine the organization of 
structional material required to secure education for social development. 
When we realize the conditions which need to be considered in this second 
eld of research, we also realize that our present knowledge of the ae- 
tivities of intelligence, even for the younger ages, is inadequate. Appar- 
ently there is a difference in the quality of the action of mental ability as 
deals with such different types of thinking as mathematics, history, 
science, and of language and the other arts of expression. 

This situation means that intelligence ability is not sufficiently meas- 
ired at either the early ages of school life or the ages approaching matur- 
tv, by what are now ealled tests of general intelligence, It is not enough 
to measure that part of the activities of intelligence which may be common 
o every such activity but not complete for any single type of that activity. 
lor the purposes of education we need a measure of ability for each type 
of thinking required by the course of instruction. If this is the faet, then 
the first need for research is the development of several types of measures 
of intelligence ability which will in each ease indicate native capacities in 
that type of subject matter at each mental age of pupils who are to study 
those subjects. By this adjustment of instruction to the various capacities 
for an understanding use in a natural way of elements of the needed 
social content, the school becomes that preparation for life which is very 
close to being the real life of social development. It is required, also, 
that tvpes of subject matter be so organized and presented that the pupils 
can reconstruct the experiences in a way to deepen the social content of 
their own minds. AN OBSERVER 
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REVIEWS 


Address all communications relative to book reviews to Editor 
Kai Jensen, University of Wisconsin, Madison, Wisconsin. 
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ve and ) Political Serenee in the 
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mrt MeGoldriek). The first of these 
( ts of edueation in general while the 
\ ] | nts 
for ire direeted toward a study « 
ems of college education 
W | e runs through the book the note 
‘ aire as a social poliev is dead 
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tl ist be replaced by a planned 1 
ent of soeietv. A new social selene 
rmative sciences which relates 
d t possibility of control must take the 
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rm the that merely hie t . 
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phenomena rhe theme that 
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critter 
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PortTevs, STANLEY D. The Mace Test 
and Mental Differences (Vineland, New 
Jorsey: Smith Printing and Publishing 

Flouse, 1933), pp. IX + 219. 

Muze Test is one of the 

tests 


The Porteus 


better-known used by clinical psy 
It has been 


It has 


chologists and mental testers. 
in use now for about twenty vears. 


been severely eriticized by some and 


highly praised by others. It is still being 


used. In the book before us Porteus gives 


valuable summary of this twenty-vears’ 


work and the net result seems highly 


favorable to the test in question. 


The test is a highly adaptable test. It 
all sorts of situations and 


with all serts of subjects. It has been 


riven to many different racial groups. It 


seems suitable to primitive peoples such 


as Austrailan aboriginees. It can be used 


with deaf children, with foreign-language 


children and with those who 


speaking 
have speech difficulties 


The author began his work on this test 


heenuse his experience with the feeble 


[ Vol. 29, N 


him to the conelusion t! 


Binet type tests or verbal tests were 1 


minded led 


in themselves adequate for a diagnosis 
The 
trait of the mental defective is a lack 


feeblemindedness. most notices! 


planning capacity, and it is planning 
eapacity that Porteus believes the maz 
test The test eo: 


relates highly with social sufficiency a 


primarily measures. 
it is this ability, rather than pure intelle: 
tual capacity, that should determine thy 
diagnosis of mental deficiency. 

The book presents a valuable summa 
of the chief work done with the Porteus 
Maze Test. It also contains the author’ 
theories as to general intelligence «a: 
mental deficiency. In addition it gives d 
rections for giving and scoring the tests 
and the most up-to-date norms. One ma 
not agree with everything that the author 
claims for his test, but evidence in abu 
that the 


Porteus Maze Test is and, probably wi 


dance is presented to show 


remain, a useful test in the psychologist ‘s 


eabine t of tests, 


R. PINTNER 


Columbia University 


ek 
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\endemy, (1820-18753 
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Wisconsin. 
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 Huen M. The Theory and Practice 
Student Counseling (Palo Alto, Cali 
rnin: Stanford University 
035), 137 pp. 
This bulletin contains a discussion of 
ls for standardized measures in coun 

development of adjustment ques 
naires, 
istment 
adjustment inventory, summary and 


Howarp L. The 
dary 
Maine. The Maine Bulletin, No. 55 
Maine: 


Ss] pp. 


Ilistory of See 
Education in Somerset County 
Oromne 


Press, 


The Universit 


The author discusses the social, politi 
and economic background of Somerset 
ntv, secondary education before 1820, 

Academy, later development of the 
, origin and growth 
the Publie High School 


rewth of the 


1820-1873 


Academy during the 


“i of the Free High School (1873 
and the Free High School 


Sts 


ite Aid, (1873-1933 Bibliography. 

L NOVA, TROBALDO. Educational Psy 

ts of Educatioi 
San Juan, Puerto 


Puerto  Rieo, 


holoayu and Some 
Latin lmerica 

Rieo: University of 

170 pp. 

The author discusses elementary eduen 

recent trends 


secondary eduention, 


Press, 


the construction and use of the 


inventory, the validation of 
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search in edueation, experimental investi 
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PeERIAM. ‘* The Selection of 
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DANTON, .J. 


Books for Libraries: An Ex 


amination of Certain Factors which 


affect Exeellence of Seleetion.’’ Li 


hrary Chuarte ly 


October, 1035), py 
119-456 


The main findings divide themselves 
into two parts, the first concerned with 
book seleetions as related to the libra 
rinns, and the second, with book selections 
as related to faculty members 
a x. S. N., Jr. The Relation of Clas 


Size and Selected Teachina Methods to 
Pupil Achievement, A Thesis in Eduen 
tion Philadelphia : University 
Pennslvvania, 1934 LOO py 

\fter stating the problem and the pre 
investigation, the 
Ninth Year 
General Science, in Tenth Year Latin Il, 
Kleventl Year Frenel Il and in 
Modern 


cedure employed in the 


author gives the results in 


Twelfth Yen Problems Billi 


Geneva. Switzerland: 14, 
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chers, Geneva, 1954), LOS pp 
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Burenu of International Edueation 
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ITIONAT 
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\ustralia, 


Aus 


ition in 1930. The report is Albanian, Argentina, 
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\ustrin Belgiut Brazil Porto Rieo, and manv others. 

| the United State Hungary, Lux 
e! rye, India and many other countries Meyer. Apotpu E. Visual Outline of I 
tory of Education Students Out 
} Out Ps Series New York Longmans, Gr 
choloa Students Outline Series New nel mipany 10235 pp. 
Yor ] o ns, Greer nd Company The purpose of this monograph is 
m5 4 py Su} pl the student of edueation wit! 
Phe pur se t tline is to suppl accurate and comprehensive survey of t 
the students t rate nd eon fundamentals of the History of Ed 
nsive survey of the fundamentals tier 
SCHNEIDLER, G., AND OTHERS. AStitde 
The Schoo! Perso el Proced es and Technig 


at the 


ors 


i 0 
National Educ sit 0 esota Minneapo! 
n As ist 7-420 Minnesot 105 
ist t contains the s ries of Che author discusses the techniques 
rel fir dete individual diagnoses, suggests treatme 
rements im elemer for various types of problems, and off 
fer aoe ia. hent lest ptive tests available for us in t 
several subject matter fields 
supplies nda: public Serer, IRENE S. Toward Develop 
suranes perati and of Emotional Stability, Child Resea 
plant types of Clinie Series Langhorne, Penns 
vil ite rie aor ted to the Vil Child Resenreh Clinic, 
nal et ‘ thu Woods Sehools, 1955), 15 pp 
t l ys plant devel | Phi is the third ense study publis 
ed t n nt trenmis the Child Res reh Clint oft 
nt} ny 1 ed re \\ Is Nel Is, Langhorne, Pennsvivar 
the ld wkd nes and 
Titort CLA ‘ D., AND OTHERS. P 
paratio for Colles Knalis An Inte 
Lako fie Profe 0 pretation f Colle ue kntranes Requi 
P ments in English, University of M 
it the Bureau of igan Official Publication Ann Arl 
Internat Gene Michigan: University of Michig 
py bulletin summarizes what 1s ¢ 
resents detailed report of pected in f enterir freshmer 
t t teachers i the U1 f The Nort 
tries the world er Central ition repor inalvsis of tl 
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Central Association statement, 
; an themes rated and analyzed, ex 
tion of svmbols used in the corres 
tf themes, reading and literature, 


cnding list. 
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‘Achievement of Pupils 

Hiave Had Double Promotions in 

nt Schools,’’ The Elementary 

4 School Journal, XXXVI November, 

pp IS5-1S89, 

d an analysis of 75 replies to a 

re in pupil achievement and 

ration the author coneludes that 

: acceleration in the elementary school 


t handicap a person educationally, 


mally, or soetally 


Vie ** Recent Changes 
{Ts 
School Personnel Serviee,’’ Ed 
tional Research Bulletins XIV, Oc 
er, 1035. 
nuthor presents data assembled 
the reports of 92 cities for each of 
ne enrs 150, 1932, 1953, and 1954, 
ting inges in personnel services 
\ tt) |’ pil i rsonnel Staffs 
1934.°" Educational Research B 
NI\ Nove pp 
s article reports data on the pupil 
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S AND BIBLIOGRAPHIES 


Teachers Collea 


vember, 1035 pp. 1 


The author presents data of the kn 


school 


administration by tl 


wi 
iree 


rs,’ P hodu Jo ne 0 kad atio 
™ tember pp SO-S4 
Ihe wuthor reports the esults of a 
questionnaire stud if the rending inte 
ests of 214 teaclhe | olisl 
( BY, F. Byron B High Sehool Grad 
ites Anpraise Extra-Curricular As 
tivities,’’ The School Re XLII 
Novemlbe 672-682 
The author reports the results of 
quest study the h h sehool 
graduate’s evaluation tf extra-currieular 
ietivities, The author ealls attention ft 
the f t that the valu { ti tivit t 
thre | lis not a ivs considers 
N 0 \ \ il irv in 
Li ning Algeby Schoo Ny 
Vathe ‘ Ovcetoln 
hie iut vives dat n the pupils 
edy f the voeabular egini 
ses the question ‘ 
s in this direetic 
l GR M IRVA 
R | ition f Textl Mat ils 


School Jo XXXVI (Novemlx 
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if s present data relative te 


SHANNON, J R ‘What Lavmer K now 
About Sehool Administration,’? The 
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ud | 
Lint } ‘ reach 
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iT, F M.. AND OTHERS ‘Puy il Sub 
ict 
October, 1955), 
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aun for evaluating textbook 


terials 


in handwriting 


OF EACTIING 


PyLe, W. H. 


the Deve lope nt of 


AND LEARNING 


\n Experimental Study of 
(Aspects of 
Educational 


Certain 
Reasoning, Journal of 
Psychologu, XXVI 


550-546 


October, 


The author reports the results of an 


expermmental study of the grades place 

ment of materials in reading and arith 

etic Among other things the author 

ludes that the v wabulars of a selec 

tion has little to do with its proper grade 
location 


STI aT. A \W *Measurit 


School 


Ability To 


and 


Principles,’’ Science 


Vathematies 


October, 


pp. 605-6909, 


The author suggests certain adapta 
t s f tr ilse nd multiple choice 
tvpes of tests for the measurements of the 


MAXI NAVE, AND FLEMMING, 


Trends in 
Ve Record, 


Oecetober, » pp o7-49 


** Recent 


Colles 


r thors diseuss recent trends with 
ret t thy siunment Lea bye rators 
proceedure, the libra | e stud the 
stud hall, reading, general study pr 
mlures and techniques in specifie fields 

CIULD DEVELO! 

MInG, D \ Factor Analysis of 
the Personality of High School Lead 
rs Th la ad Psuchol 

a s four tvpes of lead 
the entert gv, the bril 
unt, the ture-talented, and the just 
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RECKLESS, WALTER C 
‘Child Development and Sociologiv 
Research,’’ The Journal of Educatio; 


October, 


AND OTHE! 


Sociology 1935 pp. 65-12 
This 


tional 


issue of the Journal of 


Edu 


Socoloay number 


eontains a 
papers relating to sociological research | 
the field of child development; the societ 
child 


the subjeetive methods « 


for research in development, t! 
evaluation of 
sociological research, objective meth 

of sociological research, a method for th: 
sociological! study of and pre 
school childhood, 


applying objective 


infancy 
few critical points 
sociological methods 
to the study of child development, 1 


search projects and methods, ete. 


MEASUREMENTS, STATISTICS, AND 


SCIENTIFIC TECHNIQUES 


McConn 
College Testing 
Th kad Record, 
toher, 1935), pp. 444-481, 


MAX, 


Sophomore 


‘*The 1% 
Progran 


XVI (O 


AND OTHERS. 


cational 


The authors present the results of th 


ollege Testing 


Program listing thy 


colleges that took part and the results 


MeConn, MAx. **Examis 
New: Their Use and 
Educational 
1955), pp. 675 
The 


uses of tests in 


ations Old an 
Abuses,’’ 7/ 
Record, XVI 
110 


October 


author discusses the uses and mis 


relation to the 


sever 


claims made for them. 


Smiru, Francis F. ‘*Objectivity as 
the Validit 
Journal o 


XXVI (O 


Criterion for Estimating 
Data,’’ 
Psycholoay. 


of Questionnaire 
Educational 
er, 1955), pp. 481 
The author presents data showing tl 


extent of 


individu: 


yreement among 


p>. 
| \ 
ability to apply principles. 
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ndents and the results for group 
x. Group ratings are found to be 


more stable than individual ratings. 


GUTSTONE, J. WAYNE. ‘* Constructing 
n Observational Technique,’’ Teachers 


(Colle ae Record, XXXAVII October. 


author reports upon certain 
thy developed techniques for the mens 


nent of social behavior. 


MISCELLANEOUS 


\bstracts of Unpublished Master’s 
Theses—Indiana State Teachers Col 
e, 1984-1935,"" The Teachers Colleae 

nal, VI (July, 1935), pp. 181-196 
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. statement of the problem, method 


d results for a number of unpublished 


theses of Indiana State Teachers College, 


1934-1935. 


Parsons, Ruky Boyp. ‘* Teacher Eduen 
tion in Tennessee,’’ The School Review, 
XLIIL (November, 1935), pp. 690-699, 
The author presents an analysis of the 


offerings in Edueation in Tennessee Col 


PRALL, CHARLES FE. ‘* Application of Re 
search Results,’’ The Journal of Hiaghe: 
Education, VI November, 1935), pp. 

The author reports upon three major 
tvpes of researches: 1) those concerning 
teaching-learning procedures ; those 
devoted to single-variable studies; 
stwlies of the administration of student 
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Achievements of Sixth Grade Chil 


lr in Relation tft Behavior Prol 
‘ { ] nin nels 
Baker, Paul ‘Provisions for 
dual Differences ! Socinl Sei 
en Teaching Washington 


William 


Movement.*’ George 


Parent 


Washingtor Whitelaw 
\ Richard **An Inquiry 
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ish Columbia.’’ 
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Certain Indices of Student Adjust 
ment.’’ Stanford. Kefauver. 

Bolmeier, E. 


Sehool and City Relations.’’ Chi 


‘*Legal Basis of 


cago. 

Borgeson, Gertrude, ‘‘A Study of 
the Nursery School Lunch Period 
with Special Reference to Teacher 
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